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Thete is true economy 
in the purchase of @ good used car 
from a reputable merchant 


keep pace with life today you 
must have an automobile—new 
or used. 


Used cars meet this need for thou- 
sands of people because recondi 
tioned cars are either lower in price; 
or they are finer built than a new 
car at the same price and there- 
fore provide transportation of a 
higher and more impressive quality 
than the owner would otherwise feel 
he could afford. 


A wider recognition of these facts is 
rapidly increasing the used car busi- 
ness. People from all walks 
of life are buying used cars 


—doctors, lawyers, engi- a 


neers, business. men—more than 
ever before and more representative 
of all the professions. 

With most buyers it is a question of 
value—obtaining as much as pos: 
sible for every dollar invested. 
Really remarkable strides have been 
made by motor car manufacturers in 
increasing the value of new cars. 
The dollar today buys far more in 
motor car transportation than it 
did ten years ago. 

For out and out bargains, there 
is nothing to compare with some 
used cars—when the purchaser 
exercises just a litele thought 
and care. 

One of the first 
things every used 
car buyer should 
consider is the reli- 
ability of thedealer. 
Buy from the man 
with an established 


business in new cars of recognized 
quality—a merchant who has a 
reputation to maintain. 


The very fact that Cadillac-La Salle 
dealers have been selected to sell 
cars of such high quality is a guaran- 
tee of their integrity and capability 
as business men, whether your 
transaction with them is for a new 
ora used car, 

Because of the position Cadillac and 
La Salle occupy in the field of finer 
cars, their dealers have used car 
stocks in which many standard 
makes are included. If what they 
offer does not include the particular 
car you seek, it is quite likely they 
can direct you to it. 


These Cadillac La Salle men want 
your good will and, to deserve itand 
keep it, they condition their cars 
and price them reasonably. They 
‘are recommended to everyone with- 
out reservation, 
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Trading in CHINESE 
LAUNDRY TICKETS 


By WALLACE AMES, Financial Editor 


PLANATORY foreword: To aid 
‘getting ahead through investment 
—that is the object of this depart- 

| ment; it does not foster speculation. But 
something happened in the financial 
world, beginning October 24, 1929, which 
affected investors as well as speculators, 

| causing a violent readjustment in view. 


ments, may help to clarify the thinking 
and understanding of Porutax SciENct. 
| Mostuty readers. Multiply A 
water by several million (others just like 
| hhim) and you begin to understand how so 
many people helped to bring about their 
own financial downfall. 


Extracts from Avery Abwote's dian 
“Januacy 1, 1924-—"T have worked out a 
budget plan'which will enable me to save 
‘$1,000 this year. A'year from now T will 
become a bondholder. In the meantime 
Lam going to make a special study of safe 
investments. I intend to put my money 
| in something that is absolutely safe 
1925:—"The $1,000 I 
last year is now in, the 
have decided 
to buy a bond of the X Company. It 
will cost me $960 and in ten years will 
pay me back §1,000. In the meantime I 
trill collect $50 interest cach year. My 
investment banker tells me that there is 
more than $2,000 of property value 
pledged as security for my $1,000 bon 
Avery has evidently made a sound in- 
vestment from the old-fashioned 


point of safety... his first 
tonard financial independence. 
July 1, 1925:—“Bill Bowers tells me 


that he too has become an investor. He 
has just bought 10 shares of common 
stock in the X Company, whose bond 1 
hold. His stock cost $90 a share and pays 
7% a year on its $100 par value, so he is 
getting $70 a year on his $900 while T 
fam getting $50 on an investment of $960. 
T think T will talk to my, investment 
banker about this difference.” 


any owes each bondholder the face value 
| of his bond, agrees to repay the amount 
‘of the bond at its maturity, and pledges 
security to guarantee the fulfillment of 
the obligation. In comparison, the stock- 
holder ons fan interest in whatever 
property and earnings remain in X 
Company after such prior charges as 
bond obligations have been met. The 
stockholder is a partner; the bondholder, 
a creditor. Since the stockholder takes 
‘a subordinate position he is entitled to a 
higher income (when earnings permit). 

January 1, 1926:—“It seems that, 


more and more, my friends are in- 
vesting in stocks. Bill Bowers is only 
fone of many who have made money on 
stocks they bought during the past 
year. This year I think I will invest my 
savings in stocks instead of in bonds.” 
April 1, 1926:-—"My stock  invest- 
ments are hot turning out so well. After 
I bought them they both went up to 
considerably higher prices than I paid. 
But during the latter part of March the 
bottom fell out and they are now worth 
less than I paid, Guess my bond was the 
vestment after all.” 
March, 1926 there was quite 
fa severe decline in stock prices, at least 
‘as judged by standards of those days, 
Some thought the end of the bull 
market was at hand, But they were 
wrong’ as the action of the stock market 
thereafter showed, 


WARY 1, 1927:—“After my expe- 
stocks last March I thought 
ik for me to do was to stick 
form of investment, but I 
suese T yas wrong. Bill Bowers tells 
ime that during the latter half of the year 
hhe more than recovered his March stock 
losses. Tam planning to invest in stocks 
in this year and see if T can be as 
fertnate 4 BOL 

july 1, 1927:—“Casting up, my ac- 
counts for the first ball of this year 1 
find that T have made a nice profit on 
stocks. Profits alone, not including 
dividends, amount to over $500 s0 far 
this year’ That is a heap better than 
the $50 a year that I get on my $1,000 
bond. Tecan see where I will be on Eas 
Street in no time. But Bill Bowers {s 
doing much better than Tam, He alwa 
seems to be a step ahead of me in thi 
investment business. He trades on mai 
gin so that he can carry from two to 
three times as much stock as I own, 
His profits amount to two oF three times 
as much as mine—on the same amount 
of invested meney. Bob tells me that 
he only pays 5% or 6% on his debit 
balance and that his profits the first 
half of this year were over 20%. It 
strikes me as a very profitable arrange: 
ment where one can make 20% on mone 
which costs not over 6%. I think I will 
start trading on margin. 

Avery Atwater has now ceased to be 
an investor and has become a speculator. 
Judging by the record of his diary he is 
ho longer selecting securities (either 
bbonds or stocks) on their intrinsic merit 
(caring power plus underlying value) 
but entirely on the anticipation of an in- 
crease in market price which will permit 
him to sell at a profit. 

January 1, 1928:—“Bonds as a form 
‘of investment seem to have gone out 
of style. Nobody talks about anything 
but stocks. My X (Continued on page 6) 
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Company bond is quoted around $900 
now, or $60 less than I paid for it. My 
broker tells me that all bond prices are 
off because of the lack of demand and 
the widespread public interest in stocks. 
Guess I will sell my bond, take my loss 
and make it up on some stock.” 


HE years 1928 and 1929 witnessed such 
drastic falling off of bond issues as 
1 form of financing that the old-fashioned 
bond became all but extinct. It became 
well nigh impossible to interest people in 
bonds unless they were convertible into 
common stock or carried warrants en- 
titling the holder to purchase common 
stock at a fixed price, This was one of 
the many indications of the general pub- 
lic allicted with the speculative craze. 
January 2, 1928:—“T sold my bond and 
bought some stock today, The income 
yield on my bond was a bit over 8% while 
the stock I bought only yields around 3%. 
But T guess that is only a drop in the 
bucket compared to the stock profits I 
should make 
‘The public at large began to reason 
things out much as Avery Atwater did 
Little or no consideration was given to 
the income yield of securities. There 
was no limit as to how high or how fast 
Mocks were going up... so everybody 
thought... and in this state of mind a 
mere 4%, 5% oF 6% income yield was of 
little consequence. ‘What a change from 
the day's when stocks had to be sold on a 
basis to vield a higher income than bonds! 
August 1, 1928:—“"The stock “mar- 
ket has been a bit nervous lately 
due to the action of the Federal Reserve 
Bank in raising its re-discount rate to 
Personally I do not understand the 
ficance of this, but I should worry. 
My stocks went down for a few, days, 
but they are going up again now.” 
Perhaps this was t 
real reckless period for a giddy thinking 
‘on the part of the speculative public. 


BRUARY 15, 1929:—"T have been a 
tle worried about my stocks lately. 
Federal Reserve Board has issued 
ning that seems-to 
f comment in my 


The 
some kind of a 
cause quite 
broker's office 


bit 
Prices have fluctuated 
irregularly of late, but are still so much 
higher than those J paid that Y guess I 
am well protected 

Tt is a matter of record that between 


Joly, 1928 and February, 1929 the 
average price of a representative list of 
Industrial stocks ose from approximately 
200 to about 320. Brokers’ loans (credit 
‘on which people bought stocks) had ad- 
vanced to heights never before approxi 
mated. Too much of the country's sup- 
ply of credit was being absorbed in the 
stock market; leaving not enough for 
commerce and trade. Hence the Federal 
Reserve warning that it would have to 
take steps to conserve the supply of 
credit for business. 

March 26, 1920:—I wonder how 
much interest I will have to pay the 
broker this month. (Continued om pose 6) 
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ADVICE to HUSBANDS 


whose wives are careless about money 


By a Husband 


orrex wonder if my wife un- 
derstands the value of money. 

‘When she goes shopping, she 
usually comes back withouta cent. 

T am not complaining — far 
from ie Helens ponte we 
and awonderful housekeeper. But 
frankly, I don’t believe she real- 
izes how fast the dollars slip 
through her fingers. 

T used to think, “What would 
become of us if we didn’t get 2 
Tittle farther ahead financially? 
And what on earth would become 
of Helen and the children if any- 
thing ever happened to me?” 

One day I told my worries to a 
friend. He listened carefully 
asked questions. Then Ae began to talk 


How to end money worries 
you don’t want to 
pay rent all your life. You hope to own 
Your own home someday. And you want 
to quit work sometime, don’t you?” 

T nodded. 

“Then do this. Write to the Phoenix 
Mutual in Hartford and ask them to 
send you a copy of a little book the 
have. It's called How to Get the Things 
‘You Want’ and it tells how you can get 
rid of a lot of those money worries that 
are bothering you.” 

I followed my friend's advice. In a 
day or two I received a copy of one of 
the most interesting little books T have 
ever read. It explained how I could end 
my biggest money worries by simply 
rearranging my financial life slightly. 

Te described «plan, recently perfected 
by financial experts—a plan which 
would enable me to insure a comfortable 
future for myself and family. 

Te also showed me that our financial 
trouble was not due to my wife's care- 
lessness. It was due to my own ignorance 
of a few simple financial rules. 


Send for the facts 
This story is typical. The book, “How 


New Retirement Income Plan 


Heres what a dvdend-paring 310000 picy 
mies Segoe: me 


It guarantees when you are 65 


A Monthy Income or 
2iecre of se 


mach 
ne ie 
En Bete a 8 
1h guarantees upon death from 
‘any natural cause before ge 6 
ACuuParmentt 
Bie reek 
Soaked 
1s guarantect upow deatb veull- 
ing from accident before age 60 
ACgHbParment  yourhencay of $200, 
STs ae see Goa aah 
Sates Tals en BBs 
Te guaranuc during permanent te. 
tab disability beginning before age 60 
1 Mothy inti Income of $100 nd pay 
‘noetfryow of it peass 


to Get the Things You Want,” tells 
how you can become financially inde- 
pendent—how you can provide an ine 
come to retire on—how you can do 
many other things which you may huve 
feltwere beyond the reachof your income. 
The plan it describes is backed by one 
of the oldest, most conservative ine 
stitutions in this country. The minute 
you read about it you will realize why it 
works. No obligation. Send for youre 
of the free book now. TTL 


7X) PHOENIX MUTUAL 


LIFE INSURANCE COMPANY 


Home Ofice: Harford, Cons. 


last Policy issued 1851 
‘Coprht 19, P.M. 1.1.60. 
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Tr inst the pipe tat causes thee 
embarrassing moments, Mr. Puff 
Its the tobacco. Isn't it time you dis 
covered Sir Walter Raleigh—patron 
saint of pipe smokers, who discovered 
hhow good a pipe can be? His tavorite 
smoking mixture really is milder. It 
really iz just about the richest, mellow 
cst, mildest blend of choice Busleys 
you've ever smoked. 


How to Take Care of Your Pipe 


(iat Ne. 2) When beeakiag in 4 new pice, 
smoke your fist few pipefus slowly. Doalet 
your pipe get hot Fase burning discos and 
burns the wood and bakes the oil ia thevo- 
bacco before the pipe Is propel "seasoned. 
Send for out fee booklet, "How to Take Cae 
‘of Your Pipe." Brown & Willamson Tobacco 
(Corporation, Loaitville, Ky. Depts 


Sir WALTER 


RALEIGH 
Smoking Tobacco 


T's milder 


Trading in Chinese 
Laundry Tickets 
(Conia from sux) 

Call money shot up to 20% today and 
things generally look a bit uncertain, 
But at the rate at which T have been 
making profits the past year I guess I can 
afford to pay the high interest rate .-- 

if stock prices do not drop.” 


UGUST 25, 1929-—“T guess there is 
no end to this business of making 
‘money in stocks. I thought the bottom 


tad dropped out of the market earlier 
this month, but after a little decline they 
resumed their upward trend with re- 


newed buoyancy. My small beginning 
with 10 shares of stock has grown into 
quite an account. I am now carrying 
400 shares on margin and am planning 
to make more purchases between now 
and the first of the year.” 

October 24, 1929:—"My dream of riches 
is over. 1 was wiped out today in schat 
they s0y twas the wildest break in the history 
of the market.” 

The public had finally awakened to 
the fact that it had been trading in 
Chinese laundry tickets. It had been buy 
ing and selling initials (abbreviations 
uused on the ticker to represent stocks) 
‘and had been risking its money in quota- 
tions (which it thought would go up for. 
ever) with utter disregard for intrinsic 
values. For years there had always been 
a buyer who would pay a higher price for 
4 stock. Suddenly the buyers all dis 
‘appeared and in a few dark days the 
profit dreams of millions of people faded 
| away. 

The moral is clear. When you invest, 
buy security ... management . . . earning 
fr, frome, Des pat roar money 
in tips a judge by a rec 
Terformance tstead of glowing future 
anticipations. 
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Company, 46 North Dearbora Se, Chicago, I. 
How toGet the Things You Want lsbow 
oan ac pring shea ancl Phone 
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Harford, Coon, wil send'you this booklet on 
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WHAT WESTINGHOUSE IS DOING IN RESEARCH 


TUE ELECTRIC EYE TURNS ON FIRE EXTINGUISHERS THE INSTANT IT SEES SMOKE 


Electric eyes that never sleep 


e. It will report excess smoke from power= 


us when a fire breaks out te 


Seconds are pree 
dipping room of a factory. With hundreds of jouse chimneys, or turn on lights when day- 
gallons of highly inflammable paint exposed in light wanes. In experimental installations it is 


ffic by registering the shadows of 


te for controlling t 
cars, In many a modern theater the electric eye 


shallow vats, it would take but a mi 
flames to spread into every department. 
At this point today the electric eye, an electric _gives the “silent drama” a voice. From a tiny 
tube delicately sensitive to light, stands vigilant shadow path on a strip of film it picks up vibra- 
watch, ready to release extinguishing gas | tions that make pictures talk and laugh 
the instant a puff of smoke marks and sing for your amusement. 
dental blaze. It never tires, never goes off Westinghouse engineers, who worked on 
the development of the electric eye, are 
also developing a multitude of its appli- 
cations. Westinghouse research covers 


duty, never gives a fire a chance to spread. 
Industry is finding many other jobs, too, 
for this new electrical servant. In match- 


ing colors it is more sensitive than the wmnpitosbaie every step in electrical advancement, 


from theory to the point of 


human eye. It can count 
Ghjechl at ths vate e300 Westinghouse areas ewetibel "usies 
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Popular Science 


GUARANTEE 
e 
PoruLan Science 


MONTHLY guarantees every 
article of merchandise adver 
thed in its columns. Readers 
who buy products advertised 
in POPULAR SCIENCE 
MONTHLY may expect them 
to give absolute ‘satisfaction 
under normal and proper use. 

“Tools, Radio Apparatus, Ott 
Burners and Refrigerators ad- 
yertised in POPULAR SCIENCE 
MONTHLY have been tested or 
farestigated by “the, Popular 


Science Institute of Star 


proval. 
However, other products 
advertised ‘hagazine 


Rot subject to test carry the 
same guarantee to readers as 
products tested. 
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NOW READY FOR YOU 
The Education of the 


POPULAR SCIENCE MONTHLY 


Great Universities 


in the Simplest, Handiest_ 
aL 


Form yet devised = 


—completely NEW 


ENCYCLOPAEDIA 
BRITANNICA 


W all the world's knowledge can be yours in 
the simplest, handiest form yet devised. Simple 
because all the searching and studying has been done 
for you. Handy because you canstay right in your own 
home and range through every subject known to man. 
‘This completely new Britannica is a “new model”, a 
$2,000,000 work, new in plan and purpose. 


Never before has knowledge been made so accessible. 
Never before has it been presented in a form so convenient, 
#80 authoritative and yet so fascinating. 


‘A New and Different University 

‘The very men whose wisdom you 
would share at the great universities 
have written this newest, greatest 
Britannica. But no single ‘university 
‘could possess such a faculty or offer 
such an amazing variety of subjects. 

Here waiting for you in quick easy 
form is the learning and experience of 
3,500 supreme authorities. Knowledge 
£0 humanized, so “live” and vivid, that 
it reads like @ novel. It keeps you fas- 
‘cinated—hour after hour. 

Secrets of Study and Semin: 

It is education of a new type that the 
new Britannica gives you. Education 
“gpeeded up", made more practical 
—brought right into your home for your 
‘everyday use. You need not leave your 
living room-—yet your instructors come 
to you from every quarter of the globe. 

Open any one of its 24 volumes. Here 
is the latest information in every field, 
‘The secrets of the laboratory, the new- 
est discoveries of study and seminar, the 


PRESIDENT JAMES R. ANGELL, OF YALE UNIVERSITY 
writes (in The Saturday Review of Literature): “The new 
Britannica is a work of consuming interest and one which 
establishes a standard that will long remain unchallenged.” 
| 


SEND FOR FREE BOOKLET TODAY 


world’s remotest wonders—all are 
yours on the instant. 

‘The 15,000illustrations are an endless 
treasure of interest and education, a 
unique, colorful gallery of artand nature 
and science. 

For Alll the Family 

‘This is literally a book for every single 
member of the family. “It satisfies the 
needs of curious readers from eight to 
eighty”, says James Harvey Robinson. 
Itisa help-book that is absolutely indis- 
pensabie for your children. It stimulates 
their minds, makes them think for 
themselves. 

Not a question they can ask, not a 
point you can wonder about, but the 
new Britannica settles it at once—once 
‘and for all. 

EXTREMELY LOW PRICE 
"ET the cost of this extraordinary 
knowledge bookisextreme- 
1ylow. Not for two generations 
has a completely new edition of 
the Britannica been offered at 


A first payment of 
‘and bookcase 


Please send me by return mail, without any obli- 
ration on my part, our Se-page illustrated booklet 


MAHOGANY BOOKCASE INCLUDED 
‘This handsome bookcase table, made 
genuine Brown Mahogany, is (nclus 
toith every set of the mew Britannica, 


my $5 brings books 
to your home. 


such a price, Mass production on a 
scale never before possible gives you 
this set at less than a third of what it 
would otherwise cost. 

Make sure of your new Britannica 
now—at the present low price. Easy 
payments if desired. An initial pay- 
‘ment of only $5.00 brings the complete 
set with mahogany bookcase table to 
your home. 


This 56-page Booklet—FREE 


It Indudes specimen pager, maps, and 
color plates from the NEW Britannica. We 
‘wilt gledty send you your copy without the 


lightest 
art. It gives full derails > 
‘Of bindings, present low /AKd 


NOW—while this 
poge Is here before, 
You~teer out cou. 
Pon ond send Wt in. 


the mew together with low 
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bc 


u are still holding to 
efficient heating method, you are 
paying for the advantages of Electrol 
without enjoying them. 


ingly low in cost—much less than you 
would expect. 

The selection of Electrol by people to 
whom cost does not matter and the enthu- 
-ywhere may 
have caused you to think that this finer 
burner commands a higher price. A mis- 
taken idea—as any owner will tell you. 


Electrol’s distinguished performance and 
long trouble-free life make it not only out- 
standing as an oil burner value, but also 
acceptable as a practical form of heating 
for any home. 


Electric ignition . . 


electric throughout 
... entirely automatic, Electrol represents 
automatic oil heat af ils best. Governed in 
ry phase of its quiet operation by the 
exclusive Master Control. Sizes for every 
home. Con t terms. May we send 
you descriptive literature’ 


ELECTROL INCORPORATED 
227 East 45th St. New York City 


E LE C fe 
I RO L Le} 
' ‘4 

The OIL BURNER with the Master Control . 


LISTED AS STANDARD BY THE UNDERWRITERS’ LABORATORIES INSTITUTE 


© This seat om am advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Forth from the kiln~ 
Wheels! Grinding Wheels! 


On wings of speed~ 
Wheels! Grinding Wheels! 


Out over land and sea~ 
Wheels! Grinding Wheels! 


Summoned by all who fashion 
products of perfection. 


~ 


NORTON COMPANY) WORCESTER MASS. 


Grinding Wheels Refractories-Floor 


Grinding Machines and Stair Tiles _ 
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Whee Does the House Heat Go? 


THROUGH AIR LEAKA‘ 

OR INFILTRATION AT. 

DOORS AND WINDOWS 
25%, 


Most of It Is Lost through the Roof and Walls; 
How Careful Insulation Prevents Waste of Fuel 


‘OST people carefully bar their 
doors. to prevent any loss of 
valuables, and at the same 


time make no particular effort 

to stop the heat from leaking out of the 
house through roof, walls, and windows. 
Fuel is the largest single item of expendi 
ture in maintaining the comfort of the 
ordinary home, and yet it has been 
‘estimated conservatively that the annual 
waste in fuel in the United States amounts 
{0 $450,000,000 just because of poor or 
‘unscientific construction of dwellings. 

Houses are more or less sievelike in 
their tendency to let their heat escape. 
Much of this heat leakage is preventable. 
For instance, experts agree that from 
fifty to fifty-five percent, of all the heat 
that escapes from a house goes out 
through roof and walls, and. there is a 
gefits remedy for this nthe form of 
house insulation. Then, twenty 
cent of the waste occurs through leakage 
at cracks in doors and windows—a heat 
loss which is partially preventable by the 
use of such precautions as weather 
stripping. The only loss that cannot be 
minimized is the twenty-five percent 
leakage through the glass in windows. 

Frequently, people refer to a house as 
‘well built” or having “good substantial 
construction” when, as a matter of fact, 
it is far from being scientifically built 
from the standpoint of heating. Ordi- 
narily sound construction is not enough 
to prevent great heat leakage. Special 
efforts made to keep heat loss at a min- 
imum are well justified by the resulting 
comfort and economy. 

‘The heat leakage through roof and 
walls may be effectively stopped by in- 


By F. G. PRYOR 


Secretary, Popular Science Institute 


corporating in roof and wall construction 
a layer of one of the good commercial 
insulating materials now available. When 
the correct thickness of such a material 
is used, heating costs can be reduced as 
much as thirty percent or more, and 
the cost of properly insulating a house 
rarely exceeds two percent of the entire 
cost of the building. Take, for instance, 
a house that is insulated at a cost of $200. 
‘The yearly saving in, fuel is like 
amount to as much as $50, or twent 
it of the cost of insulating. Few 
Investments bring such returns. 
However, economy must be considered 
a minor reason for using insulation. The 
comfort which it, provides is the chief 
justification for its use. For, despite 
efficient heating systems, temperature 
control is a dificult problem in most 
hhomes. Sudden drops in outside tem- 
perature are scarcely felt inside the 
Insulated house, and the heating worries 
and constant furnace attendance that 
usually accompany a change in weather 
conditions are avoided. Furthermore, a 
uniform room temperature is possible in 
such houses, instead of the ten-to-twelve- 
degree difference between floor and ceiling 
temperature that is usual in dwellings of 
ordinary construction. This uniformity 
of temperature is effective in preventing 
drafts. “Also, while the benefits of insula- 
tion are most apparent in winter, the 
wellinsulated house has decided ad- 
vantages in summer as well. In such a 


house, it has been found possible to keep 
upstairs rooms ten to fifteen degrees 
cooler than the outside temperature, 
Until a few years ago, insulation was a 
subject of practical interest only to manu- 
facturers of refrigerators and to cold 
storage hotises, yet today nine out of every 
ten architects’ and building contractors 
consider it an essential item in modern 
home building. This general recognition 
of the advantages of insulation on the 
part of building experts has been deter- 
mined by Popular Science Institute in 
‘questioning 5,000 architects and builders. 
The methods of combating heat loss 
through window and door cracks are 
quit well known, and weather stripping, 
storm sashes, and calking compounds are 
in fairly wide use. When, in addition to 
using such measures to reduce the twenty 
five percent heat loss at windows and 
doors, insulation is also used to cut down 
the doubly great leakage through roof 
and walls, then a house is scientifically 
built along modern ideas of comfort. 


PULAR SCIENCE INSTITUTE 
‘considers it important that the man 
he baring or building a home should 
now the full facts on the subject of in- 
sulation, inasmuch as the term “in- 
sulated” is applied frequently to buildin 
that are not insulated at all, in the 
modern sense. A booklet has been pre- 
pared giving fll information on insula- 
jenerally, on the materials to use, 
snd their method of application, ‘There 
is a twenty-fivecent charge for t 
booklet, which may be had by addressing 
Popular Science Institute, 381 Fourth 
Avenue, New York, N. 


This 


Bank Directors’ room 
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is paneled in 


PRESDWOOD 


‘The beautiful grain effects of matched veneers are re- 
produced so perfectly on Masonite Presdwood that even 
experts often think it is the natural wood. More conven 
tional finishes can also be applied to this grainless boord 
—quickly and at low cost—with brush or spray gun. 
Presdwood is used in hundreds of products. Its 
smooth surface takes.any finish. Its minutely fibrous 
character effects a perfect bond with either paint or 
lacquer. Its hardness and strength make the completed 
article almost immune from hair-line finish cracks. 
Does not crack or splinter 
Hundreds of industries have adopted Presdwood for 
its freedom from eracking, splitting and splintering, 
its great resistance to moisture, and because it never 


warps when properly handled. Where quality articles 
must be built at low cost, thousands of identical 
Presdwood parts are turned out by band saw, milling 
machine or punch press, for this grainless wood board 
is easily handled on any woodworking machine. 


Please send me, Free, « sample of Masonite Presdwood and the 
Presdwood booklet. 


Name... 
Address. 
Gi 


‘iy Cuyahoga Lumber Company of that city. 


motortruck bodies. It panels ice boxes and build 
bators. It makes strong specialty shipping containers for 
fragile articles, smooth packing cases for delicate silks. 
It fashions decks of fast hydroplanes; makes weather- 
resisting road signs, strong partitions and light shelving. 
Lines concrete forms 

Presdwood is used to line concrete forms, for contrac- 
tors find that this grainless wood saves them thousands 
of dollars in labor costs, facilitates making, erecting and 
wrecking forms, speeds up the work where time means 
money, and produces a perfect, smooth surface unmarred 
by grain and knot marks. 

Eighty of the many interesting uses for Presdwood 
are listed in the Presdwood booklet which is sent, Free, 
to any manufacturer, builder, or home mechanic. Your 
copy will he mailed on receipt of the coupon. 
MASONITE. CORPORATION 
111 West Washington Street, Chicago, Illinois 
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Too Many Eyeglasses? 


CAR ty ame st some adegunte reasons for 

Ue iRnendcs aces he rag 

py persons of all ages during the past 

Bit yee? Totelice ut culate jou weld 
frou foe tere aaah of peace ee 

‘ert onslauaht 

tras destined to engl! the whole human race 

hina decade or. lit why shoul this be 
for Oar ancestors cet, bck ened cone 
Kae spe cing by oe, aed 
“he new fod ot electric ight esanot 

ful tothe eyes, anymore than the sun 

Er Noriave weeny rinse toed atte 

‘ave lnberited particularly bad eyes from our 


rei someting wrong in the wile 
aes borane Ht weave ot cartel, pre 
foon thove who go without glases il be un 
Set Smnyetob once om 
tovey, "What hae onto say 
KINvA, Dallas Tesas. ” 


What About This, Randy? 


HAVE jst read the article "How I Fly My 
Fane by handy Ena and though 3 
not {rom Mosourl, be will have to sow me 
hace ofthe things Be ay are am 
pilot myscll with 
ihn Weare Treat 
ost things be say are 
Correct, but when be 
tame to the part about 
‘coming out of the coud 
Sod 'f had been fyi 
Upnide down wit 
That's just a Meee bit 


GP sowing it, 
{oo far, in my estimation, to let the 
ior fo unchallenged, ‘Where, wag 


jst then? Would 
he not be “hanging on his belt"? 

‘Would he not know by his eng 
sexier id dwn? that apt 

fot know his eal position after 

Uiind for wile without instruments but he 
should hnow when he i on his back. The only 
Scans when he might ot know when was 
on frou be in the top of a loop or a 
Sarre roll 

"The other statement I cannot agree with is 
the one, "I find that I can lean 
tockpit ook up ito acler ayy and tel which 
tray the wind is blowing” THe confetes he 
Just “feels itn his bomen which i ust about 
Correct afterall, Just imagination would say. 
By ‘watching the ground. and. watching 
‘dnt 8 pilot can sense the wind direction 
Another aig notice i that 2 ship tends to 
tum its nore intn the wind, espe 
{en rosa wind, ‘The pusts (urn the tails on 
windmill R. L. B., Detroit, Mich. 


A Fiery Argument 


AEM 5 ll wrong in bis objection to the 
Eola ethane 
nie ae cee 
See ee ae a 
Eeaeke pal CLs 


Simeligibe” isthe eqs of “tele”? 
Bat “tei word as 

pedo “anintelgbee™ 
the ear. 


“fam 
oe Funinfecrsble” as 
nt itis disagreeable to 


flammable” is clear, meaning, ready to burst 
fate the atng he) 9 aed 
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““nonindammable” therefore is not a bit con- 
it Tt says just what it 
strives to say and “incombustible” would not 


ddo at all, for it means that which cannot be 
‘oF will not burn. 

Come, A; R.M., is “instantaneous” the 
negative of *stantaneous” and “noninstanta- 
neous” therefore confusing?—W. PC, Mis- 
soula, Mont. 


Get Out Your Pencil 


ted its distance 
far did the ant travel? 


ncinnati, Ohio, 


Yes, but Why 
GISTEEN and tro thins ils an hour 
vers eed & the nies wore ot oy 

® physic tetcher and myself to HD. 
eat sno at a he 
fat lp oth specdny at tna an bout 
And the second lap at ty tiles am hour Is 
thas ‘newer cormet—BL, CA. Fe Lote, 


of figuring 1 get sisteen and two 
thins miles per bour for the average spool of 
the car. Others are trying to tell me different, 
fand I can't seem to make them believe it's 
right. tis, n't it?—D. N., Oshkosh, Wis. 


A Reader in Trouble 


AM a boy sixteen years old and have been 
reading. Your magazine for about seven 
years My father ies your magating ae much 
Be do. When I buy s copy he usualy It 
tive it im about two dayn and then he f for: 
lever asking to see it. Do any of your other 
boys have the same trouble?—L. HL, Waco, 
Texas. 


Tailor-Made Inspiration 


ds to prow : 
their cloth to prospective elents. Don't think 
‘Tam bargaining fora patent. The idea came to 
me while I was trying on a suit—R. D. K., 


Feanvany, 1930 


M. O. R. Draws Fire 


N ANSWER  M, 0, R,, who bemoans the 
act that inventions have done nothing to 
‘make the life of man on earth any ha 
‘woul sy that the inventions he ment 
‘ate the mind both indirectly and dived 
tecly by comerving is ne and energy 
{hate ct indulge In rete puna and 
directly in'that the radio, phonography and 
talking movies bring good music to the 
living i rural districts and smal towns and 0 
those in he ty no cannot ard concer, 
operas, te—D_ CI, Parkersburg, W. Vi 
Teonder i'M, 0, k ever thought of 
many lives peien saved iy calling 
‘over the telephone, the many succes oe 
tions performed a night with the ad of ee 
tnt and ies hat ave Bem vey 
rushing toxins to distant places by airplane 
At saving life doesn't make’ man 
shat does?—G. MIL, Gotftown, 8 
wer NiO, Ry take the eleciri light, 
for jnt one instance. A scientist fs working 08 
aereat experiment, A few hours’ more work 
And it is done. Tt grows dark in his laboratory 
ie switches on te lights and the experiment 
which might have failed i it were broken off 
tive middle goes on, is succesful, and humanity 
is bettered by it” There are hundreds of ine 
thin to show A=, where he fs 


"People who write much 
letters as that of M.O. R. 
coy do so for the sake of 
seeing their writing, in 
ine dive say that 

‘0. R, received quite a 
kick when his piece was 


patie Talo Bete 
that be has it well ain 
served ia his scrapbook. — a 
D.R, Met, Spring, nor 
Thin 

MO. R. probably enjays all the modera 


comforts in hi home, di 


picture now and then and likes them; and st 
{foolish enough to write such a letter. 1 wish 
MO. R. would tell me how far education 
‘would spread if it were not for the invention of 
Printing —A. A., San Francisco, Calif. 


Do You Agree? 


J AX scond to none in my admiration for 
the inventive genius and other great qualie 
ties of Edison, but T exnnot help but feel that 
by crediting him with the invention of the in- 
‘Gindescent lamp during, the recent, so-called 
“electric light’s golden jubilee” violence was 
done to widely known historic truth, 

“The electric light—that is, the arc lamp— 
‘yas invented by Sir Humphry Davy about 
aun De an ke Ba fo pond 
lamp, had a coil of platinum for a 
‘burner ‘and was ind of lass 

" “Tn 1840, 


‘on an incandescent lamp was granted 
British government to de Moleyn, In 
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Why is Listerine to be found in the offices of a 
majority of American business men? Why do 
they use it at the noon hour? Why do they 
sometimes halt important meetings, to gargle 
with it? 


Simply because like you, they recognize in this 
safe antiseptic a swift, effective enemy of sore 
throat and the common cold. Used at the first 
sign of trouble, it has prevented thousands of 
cases from becoming serious. 

Its effectiveness is due to its amazing power to 
destroy disease germs, millions of which lodge 
in the oral cavity. 

Though safe to use and pleasant to taste, full 
strength Listerine kills even such resistant organ- 
isms as the Staphylococcus Aureus (pus) and 
Bacillus Typhosus (typhoid) in counts ranging 
to 200,000,000 in 15 seconds. We could 1 not 


LISTERINE for 


“Pardon me, gentlemen” 


A sensible precaution that a million business men take 
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make this statement unless 
prepared to prove it to the 
entire satisfaction of the 
medical profession and 
the U. S. Government. 


—and for a 


ccd 


As a preventive of sore 
throat and colds use 
Listerine systematically 
every day. And atthe first 
definite sign that either is developing, increase 
the frequency of the gargle and consult your 
physician. If dangerous complications are threat- 
ening he will detect and promptly treat them. 


Incidentally, Listerine puts you on the safe side 
as far as halitosis (bad breath) is concerned— 
certainly important for a business man to 
remember. Lambert Pharmacal Company, 
St. Louis, Mo., U.S. A 


SORE THROAT 


Kills 200,000,000 germs in fifteen seconds 


this lamp powdered charcoal filled the gap be- 
‘tween two coils of platinum wire in a globe 
from which the air had been pumped. 


‘As everyone kno 
proved upon these 
the incandescent lay 
practical use. But, i 
American wizard, why not concentrate upon 
inventions that sre indisputably hs, sock 3 
for example, the electric storage battery oF the 
phonograph?—H. L. R., Richmond, Va. 


Now—A Walking Fish 


READ with, particular 
Tavern he sor ree 
emilled "A" Fish with 
Fs” for the reason that 
the Seoutsof my troop have 
two fish that apparently < 
have lungs. 

T wil ive a description 
of this ish. itis very 
scarce, being found in onl 
{ro places, one of them Being Montana. Its 
common name is “Montana, Walking Fish.” 
has a scentise name, the Orofvot {believe 
has & broad head, somewhat like the eatioh. 
tha no fins, Tt has four legs, with feet re- 
sembling the turtle’. There ate five toes on 
tach foot. 

Tt has & broad horizontal tal, There are no 
scales in evidence. On each side of the body, 


water these are all laid tight against the body. 
‘Tt can live in oF out of water. T understand 
that they have been known to travel eighteen 


Ines over dry land. I have noticed that every 
nce we the ih ome tothe wc for 
‘About Its focomotion—it swims with great 
cases the tail i used to propel it along. ‘The 
ie ate ea he 1 i: we wi 
the feet are Taid fat against the 
wane Soriy, sad oi sigue seion 
ve and with & 
Tomewhat’ as one would pull bimaf along 
wh ean ying iat ni = 
Ht'W. A, Billings, Stontana, 


“Printed Gold” 
ves article on the hardening and temper- 
‘of steel under the heading of "Hows 
ndWign of Hardening Stel” isthe Kid of 
uf cal printed ok Wour magazin stands 


ll alone in its field. Hoping to read more of 
Henry Simon's comments in future issues — 
FG, Buffalo, N.Y. 


Skyscraper Stories 


ri ate rl eee 
Wiha Corea 
En 

a ee 
aeieienernet 
ie 
prea tiee te 
hash Ma 
fe Fre et 
two sores higher tha its nearest competitor 
A. O., Hoboken, N. J. 


Coupling Two Motors 


LEASE tell ALF. W, of Ada, Ohio, who 
items. rate to 
rer motors onthe same 
Sai Horner in thi ey the motor Se 
slo : of course, that 
Withee motes te tated for tie se sped 
and are of the same type and the two shafts 
are coupled directly together. If he is at- 
tempting to operate the tio motors throush 
two diferent belts over diferent pulleys, un 
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satisiactory results may be obtained because 
any slight difference in the ratio will, 
imate one motor work against the other 
TR, JesSt Paul, Mina 
Hot Off the Workbench 
UST a few lines of praise for 
T Weckatep Departnbat tthad is pene 
‘hat is conty to ay, and withthe 
saver of Jour Ucprice een excelent 
febby o tine: ‘have que afew of our 
Uueprint inclading bing Mayfocte Sends 
Mort, and others’ T wish Captain Nictann 
would design the and Pinta ship models 


to go with the Sanfa Maria.—H. D., Toronto, 
Canada. 


What Do You Say, Doc? 


UP HERE ica tof lk nonadays about the 
maryeelmodars medina stl ie redbal 
cares elected by surgery ‘The Mes of Doki 
Sslance atthe sweeping bencits which med 
Cine has conferred upon mankind within the 
bast century ran avai fat he 
fae time may tot one be pemitied fo pre 
ere and’ there into particular parte 
naa 
"iat nen mind, inane isthe un 
<deniable fact that young people, many of them 
fray in their tovetes are pera oa for 
oudtlons WAKA could bare Gora cored Sy 
‘ther means and thea die 
Set rn of ue pe 
Sod. "T'taieve that's FSO) 
ia tatu ae | PS 
‘ype reat USN 
ete i Wod'boi: SSN 
ata 00 1 
Vere the Hameo 
ve A i ales 


tetera 


Hote digress 
brea tad" went 
{oT don't Know bow many clinics and s't 
don't Know how many. doctors” and there 
trast any’ one f the doctors who stw him 
Iho could agree with any other as to what as 
the mater wth ham. Kn inthe ean 
tient fave tp the thont. ive me U 
selfeiant, all-around country doctor can 
Se par a wheal knows hes. 
SWE. Portland, Ore 


the 


A Cheap Education 


REGRET that your Better Shop Methods 

Department is no longer than itis. I Jean 
many kinks from it. Nevertheless think that 
Your magazine isa mighty cheap way of get 
ting an education. It treats of many subjects 
and gives the poor man a chance to Leep up- 
{alate on the world. apd informed of its 
Bente cach month W. 5, Hay, New 
exico. 


No Worse Than Politics 


A this writing om relativity for laymen is 
the bunk. You might think that a few 
here and there rally had an inkling what it was 
allatou tote te cen tlk. But iyo ask 


ER A ers ‘of ce 
they are stumped. Tt would 
m cibe vo ty en pire the agra «hey 


sel the baits hd anything to go 
be hasn't. An easy textbook on Newton's 
laws would occupy most of us for several 

years. And a short exay" 

Sn an. introduction to (GSEs eT) 

‘mathematics would carry 

Ue to our gra 

you can sit in 

ining room 

hhear some one 

doesn’t agree 

stein. There 

‘and. crimes. 

‘Omata, Neb. 


‘2 botel 
‘and. over- 
say that be 
with Ein 

=, 
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Big Mystery Solved! 


THE origin and dinolation of the Mayas, 
strative are, be sot the only myster 
wcive arte, ore ot the 

Snmected with this race, Another riddle tat 

‘ae ouhered me quite int of late concerns 

tf pment ther ame. Tk at 
“olable pronounced lke “my bat 

rather fared fed of 


dou plete eat up this 
oF Be, Cie 


Fou are perils right 
“Ma'-ya," which, 

‘uid quickly, 

Similar in soundto* mia 


Champion of New Cars 


'N REFERENCE to the letter of H. L., Jr., 
5 RETERENCE a eat of J 
scree ae sg 
gem pg masks te eho 
See eee eee, he meet 
Pee ped 
Reerpiamiget nelibsnin meres 
saver mat PG with Lap 
sor LE et 
saaraiae ordi cite ae 
sree ore ts 
sete ley ita 
either 
aot eaters 
Snare eeraeet noe 
fort, increased power, safety, and reduced wear 
on motors which these new features give. 
ans ome per item made possible by 
Rees ee 
See ce eee 
Soe ee 
mais acetate orks 
sup et ie mn te 
Petia mie tare 
part is nude by machine and therfore 
eee that a nee quality of work- 
Binnie yi 
mt ee 
a fe Ms oreo 
if he'd take it. —C. E. B., Ju., Minot, 


More on the Way 


sib hae erty 
eae ake Pa 
Sonia rad mae 
onciane 8 lore 


Free Guesses—Who's Next? 


PAGE 38 of your 
ONE Sioa 
pictured a pelican show 
Mig its queer beak. Tf, 
fe you sate, its a fact 
that the quer growth. on 
the bint's upper mandible 
thas @porpone as Yet un- 
known, tiny 1 veature to 
make a guess? “To me it 
Scns tthe growth fold ere wo pu 
ist, look at it closely and, remer 
fir that the mandible is thrast suddenly 
through the water in pursuit of fy cannot 
{you see the resemblance to the keel of 8 boat 
{Upside downon the mandible? Andisittoofar a 
stretch to believe that it serves the purpose of 
ecping the long beak straight on ts darting 
‘course in the water? 

Again, it reminds me ofthe front sight on a 
rifles and as the pelican must send fts beak 
‘raight to the fish and as its eyes do not ap- 
Dea tee a tk frm hl 

inthe bird's head, cannot the growth 
Sho serve ns ght to send the beak: heme on 
the ash? —W. RB, Dallas, Texas, 
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Look for this SIGN 


THEATRES equipped with the Western 


Electric sound reproducer are featuring that fact 
in lobby, programs, and newspaper advertising. 
Exhibitors display the name because the Western 
Electrie sound system assures reproduction in 
the same clear and life-like tones which went 
into the making of the picture. 


The satisfaction you have enjoyed in listening 
to your favorite actors and productions on the 
stage can now be duplicated by hearing their 


People are learning that there's 
a difference in SOUND QUALITY 


voices reproduced with absolute fidelity in the 
sound picture. But there is a vast difference in 
the quality of sound. People are learning to dis- 
criminate in selecting theatres for their sound 
equipment as well as for stars and pictures shown. 


Western Electric made your telephone, Tts ex- 
perience in voice-transmission apparatus was 
indispensable in this similar problem — the 
Sound Picture. That is why the Western Electric 
sign in a theatre is your assurance of quality. 


sve wanes 
‘OFvour 
TELEPHONE 


Stop the leakage of furnace heat 
b iat sett 
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Axtics lined with Celotex Lath 
Pe nll sant hea into date, phaest, 
seca edge 

fl pork thy 


New Comfort and Health 


home you are now in! 


for the 


"AKE the home you are now 

living in more comfortable and 
bealthful by repairing or remodeling it 
with Celotex. 

‘This remarkable Insulating Cane 
Board increases home enjoyment by 
shutting out bitter cold in winter and 
excessive heat in summer. 

Irreduces sickness by guarding your 
rooms against dampness, chill 
and draughts. 

Ie lowers winter fuel bills by 
retarding heat leakage through 
walls and roofs. 


THE CELOTEX COMPANY 


changing open porches into sun parlors, 
enjoyable all year ‘round. 

‘When applied tothe outside of houses, 
as sheathing, Celotex adds structural 
strength... makes walls sturdy and 


Celotex Lath, which is especially de- 
signed to eliminate disfiguring cracks 

and lath-marks, 
Gall in your architect of builder and 
talk chings over with him, He'll gladly 
give you an estimate on repair- 


permanent. 
‘And on inside walls and ceil QELOTEX. ing and remodeling costs with 


ings, you can obtain finer, 
‘smoother plastered surfaces with 


919 North Michigan Avenue 
Chicago, Illinois 


«ESE $2, Celorex. And write us for our 
FEE free booklet 


CELOTEX 


INSULATING CANE BOARD 


Use Celotex for extra Member ofthe Home Modernising Buena We yo buy bone, lao forthe Colts sgn 
eet Sete Nawal ulin induc, Inc ‘i par arene of ater ome cfr 
1a Canada: Alexander Murray & Co, Led, 
‘spaces in the basement or attic. Colt Stodard Building Baard it fa wide, 7 12 
pis Zz Sete Se Ralaeer Sec ow tee Fete ond 716 on nc ck "Alot made do 


Use it for insulating your roof; 
for refinishing your ceilings; for 


‘world. Reliable dealers can supply Celotex 
Standard Building Bourd and Celotex Lach. 


‘hick —7/8 inch, Celotex Lath is 18 in, by 48 in. and 
7/16 0f aminch thick, Als made doublethick—7/8 inch, 
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Shall Speed Laws Be Abolished? 


‘* QBOLISH all the 
speed laws! 
With that 
drastic 
gestion, Pi 
Hoffman, Vice President 
of the Studebaker Corpora 
tion of America, exploded a 
bombshell at a recent meet- 


80, 
members of the Council, 
xathered to consider meth- 
‘ods of promoting safety in 
various fields, had devoted 


much time to the urgent 
problem of automobile 
speed limits. ‘They were 


frankly amazed when a 
prominent automotive ex- 
ecutive arose to advocate 
that, instead of working for 
‘more rigid laws, the Coun- 
i should ae fs nence 
for the abolition of al 
regulations. 

‘A diametrically opposite 
stand was taken by Dr. 
Louis 1. Dublin, statist 
of the Metropolitan. Life 
Insurance Co. Basing. his 


ument on an analys 


tended that the United 
States, far from being ready 
to increase of remove the 
speed limit, might find it 
necessary to tighten its 
legal grip on the motorist., 


Wik, Hotman's pr. 
lead to the solu- 
tion af the speed problem? 
Will lifting the lid, instead 
of clamping it down, get 
cars where they want to go 

Tess time and with fewer accidents? 
Or will Dr. Dublin's idea that stricter 
laws should be passed and enforced prove 
the panacea for America’s serious motor- 
ing ills? 

Certainly present conditions are un- 
tenable. Highways are becoming choked 
with cars. Pernicious traffic strangulation 
is setting in, and no one can tell what 
grave results may follow unless some 
Temedy is found. More people are killed 
and injured by automobiles than ever 


defi 


Lr THE face of increasing highway conges- 
tion and a mounting toll of accident and 
death, the public is demanding swifter tra- 
vel with greater safety. How can it be done? 
POPULAR SCIENCE MONTHLY presents here a 
e working plan to solve the problem. 


By THE EDITOR 


before. Last year, the number of lives 
thus destroyed in this country exceeded 
half of the total number of Americans 
Killed in the World And a million 
persons were injured—roughly four times 
the total of United States casualties 
daring the year and a half of American 
participation in the war. 

These appalling figures might well be 
considered sufficient ground for outlawing 
the automobile as a frightful menace to 
lifeandlimb. Surely, theargument against 


the motor car on this basis 
isas strong, if not stronger, 
than that against firearms, 
drugs, or liquor, and per- 
haps all three combined, 


ERE then, is a double- 
barreled problem. 
People want fewer acci- 
dents. On the other hand, 
they are demanding greater 
speed. ‘The importance of 
this tworheaded question 
ecomes evident when it is 
considered that 25,000,000 
automobiles are in use in 
the United States, It is of 
direct personal interest to 
the millions of persons who 
drive and ride in these cars 
and, because of the safety 
ctor involved, it indirectly 
affects everyone els. 

For th 
aR Scrence, MontHLy hi 
made a study of the sub- 
ject. The principal pur- 
poses of the investigation 
were: 

1. Toascertain the views 
of men who, by virtue of 
their position and experi- 
‘ence, are thoroughly con- 
versant with the situation. 

2. To formulate, on the 
strength of facts thus dis- 
covered, a plan for the solu- 
tion of ‘the traffic problem 
‘which, in our opinion, would 
meet ‘all major require- 
ments. 

The survey developed 
several interesting points. 
Chief of these was a con- 
sensus that better roads and 
more of them are indispensable to any 
attempt at remedying existing conditions. 
Then, it was found that a majority of 
leaders in the automobile industry shared 
Hofiman’s opinion that higher speeds are 
not only desirable but inevitable. Finally, 
those consulted were in virtual agreement 
that most accidents are not caused by 
speed itself, but by the use of too much or 
too little speed at the wrong times; by 
cars trying to pass each other; by defec- 
tive automobiles; and by the chaotic state 


19 


Minimum insted of mazimaum rpeed limits ace 
‘not ao fantastic as they seem. On thin viaduct 
fC Miami Fla drivers eoing lees than thie 
Sptive miles an our may receive. ticket. 


of speed and traflic laws, which makes it 
virtually impossible for even the most 
law-abiding driver to stay within the law. 
The survey further indicated that 
Hofiman’s suggestion at the meeting of 
the Safety Council was not quite as 
fantastic as it sounded, but was an at- 
tempt to crystallize public opinion on the 
matter of speed. Eight of the forty-eight 
States already have done away with 
speed restrictions on open country roads 
‘They are Connecticut, Vermont, Georgia, 
Tennessee, Michigan, Wisconsin, Kansas, 
nd Montana. In Georgia, an exception 
is made for heavy. vehicles, which may 
not exceed forty miles an hour, In Eng- 
land the government recently introduced 
a bill to abolish the speed, limit for pri 
vate automobiles and. to impose instead 
heavy penalties for careless driving. 


HORTLY alter the Chicago meet 
Benjamin G. Eynon, motor vehicle 
commissioner of Pennsylvania, pro 
the elimination of top-speed limits. Where 
such laws are in force, the commissioner 
stated, the efforts of enforcement officers 
are diverted from measures to eliminate 
recklessness and accident hazards. 
under certain conditions on straight high- 
‘ways some operators drive safely at fi'ty 
or sixty miles an hour, speeds of ten to 
Aiton mies an tou 


Points that enforcement is necessary 
‘Commissioner Eynon recommen: 
creased highway widths, adequate bank 
{ng of all highway curves, skidproot 
surfaces, elimination of one-way’ bri 
turnouts on which buses may loa! and 
unload passengers, sidewalks for pees 
trians, and highway lighting, 
Tn his address at the Safet 
meeting, Hoffman recalled 
that in the early days of the 
railroad in America, a speed 
of fifteen miles an hour was 
denounced as dangerous and 
unholy, and that even the 
innocuous bicycle, in the more 
or less gay nineties, served 
a target for the rural lav- 
makers, Laughable as these 
‘old-fashioned prejudices now 
may seem, he said, the auto- 
mobile has been the victim of 
similar vagaries of fickle 
public opinion—and still is. 
Tn 1910, the average speed on 
improved highways wasabout 
twenty miles an hour. It in- 
creased about one mile an 
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hour each year until 1928, 
when it reached about 
thirty-eight miles an hour. 
In that year, the Ford 
“Model A” started skim- 
ming along the roads and it 
is anybody's guess what 
the average speed is today 


POPULAR SCIENCE MONTHLY’S 
Speed-with-Safety Plan 


Feanvany, 1990 


up to 100 miles an hour will become com- 
‘mon in the future. 

With these views we found a number of 
prominent men in the automobile indus- 
try to be in virtual accord. H. H. Frank- 
lin, President of the Franklin Automobile 
‘Company, for example, is convinced that 
higher motor speeds are bound to come. 

“There is a definite 
public demand for greater 
speeds,” he told us. "“Air- 
plane” transportation is 
‘one evidence of this gen- 
eral trend, Higher speeds 
‘would increase the useful 


1; Morereade, widorrenls; emectioer reeds; 
Pi for salny 

2. Legal road speeds as high a» are proved 

| eae By sclentifie fests for dry and wet gol 

3. Alaw ishdly enforced, making it legs] 


ness of the automobile.” 
HE evils of slow driv- 


ing were emphasized 
by L.A. Miller, President 


4 Operation of all cars at legal speeds 
established by scientific tests for various sce 
Yions of ‘the road, and posted at intervals 

the road-—-no ear to move faster OF 


| to pass the car ahead, 


along 
‘Slower than that speed. 


and posted in a similar manner. 
6. Frequent is 
mechanical 


‘hese new Fords he declared, are prot, 

is needed, that the motoring 

nebi ‘now demands speed and plenty 
tie. 


After declaring that improvements in 
motor and brake mechanism, body 
strength, and visibility have made the 
modern ‘automobile more than twi 
safe as its predecessor of fifteen yea 
Hoffman said: 

“Traffic and safety experts 
men who have studied the 
in, know that sp 
is not the source of peril 
it is popularly credited with 
being. It is not speed 


but speed in connection with 
other factors, such as negli 
gence and recklessness, that 


makes for accidents 
He predicted that, with the 
remnants of pedestrian preju: 
moved, touring speeds 


5. Spacings between cars to be established 


‘of alll cars for 
defects, regardless of ‘whether 


the ear is two weeks or ten years ald. 


of 
Company. In his opinion, 
many accidents are due to 
slow moving vehicles on 
crowded highways. 

“Drivers attempt to 
get around the slow mov- 
ers and this must be done 
in the, face of oncoming 
traftic,” he declared. 
do not believe that speed. 
is responsible for most 
accidents, but rather that 
lack of speed and incom- 
petent and careless drivers 
cause them. Most. manu- 
icturers will continue to 
crease power in order to 
provide better all-around 

performance.” 

Alvan Macauley, President of the 
Packard, Motor Car Company, agreed 
that accidents are largely caused by in- 
attentive driving. "A filty-mile touring 

is safer today than 
thirty-five or forty miles an hour was ten 
Years ago. 

Invariably, however, these automotive 

executives pointed out that greater 


Descending « hairpin turn 


ine thin be aboliabed? 
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speeds should not be attempted before 
road conditions have been improved. 
This, general opinion was voiced em- 
phatically by G. M. Williams, President 
of the Marmon Motor Car Conipany. who 
doubted the possibility of greatly in- 
creasing touring speeds unless they are 
predicated upon a plan for through high: 
speed highways of sufficient width and 
without level crossings or intersections 
“Such a plan,” he told us, “already is 
being carried out in Europe. From 
Milan to Lake Como, in Italy, for in 
stance, where there are no obstructions 
whatever on a perfectly level, well-built, 
wide highway, I have traveled at speeds 
fn excess of 100 miles 

per hour with a feeling 
of the utmost safety, 

He added that the 
glance for mechanical 
failure in a properly 
designed automobile 
‘was no greater at 100 
miles an hour than at 
fifty—provided the ear 
‘were 1n first-class con 
dition. 

On ‘the question of 
how to determine the 
highest safe speed, F. J 
Haynes, President ‘of 
Durant’ Motors, Inc. 
voiced the opinion of 
‘most of the experts 

For many years,” said this executive, 
“T have made it a practice, while driving 
fast, of regulating my speed to the clear 
space ahead. If it is ten feet, then my 
speed is such that I can stop at that dis- 
tance. If it is greater, then my speed can 
be increased. ‘This method I have found 
entirely’satisfactory and workable. I be- 
lieve it is the only rule which can be 
successfully made to apply properly to 
speed regulation.” 

The foregoing opinons summarize 
briefly the attitude of the automobile 
industry as a whole toward the speed 
problem. ‘The men whose views are given 
are authorities on the subject so far as the 
mechanical possibilities of the motor car 
are concerned. While it may be argued 
that the automobile men are naturally 
prejudiced, it is safe to assume that none 
Of them is so shortsighted as to make sug- 
stions which, in the end, would injure 
is own business. 
till, there is another side to the 
picture. Mechanical perfection alone is 
no safeguard against mishaps Aer all, 
an accident is just as deplorable whether 
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the victim is killed or maimed by a glisten- 
ing Hispano-Suiza, fresh from the shops, 
or by a rattling, rusty delivery truck that 
has cheated the city dump for years. 

The insurance companies have reduced 
the study of accidents and their numerous 
‘causes to a science. As has been seen, it 
was Dr. Dublin, statistician of the 
Metropolitan Life Insurance Co., who 

the Hoffman proposal to 


challenged 


y Dr. Dublin told us, 
“that our accident situation is now so dis- 
turbing largely because of the current 
vogue for speed and speeding. The year 
1928 saw 27,500 lives snuffed out in auto- 
mobile accidents. 

about a million persons injured. “The 
money loss was about a billion dollars— 
not counting the value of the lives 
destroyed. 

ind in 1929, it will be shown, the 
situation has been much worse still, In 
the first nine months of the year, the 
number of deaths from automobile acci 
dents was eleven percent higher than in 
the corresponding period of 1928. In 


‘Ae ten" typical just caused. by a. narrow, 
‘ttiquated highway. ‘Roads tuch as this are in 
Sectuete for heavy Sunday and holday 


other words, it will probably be found 

at there have been more than 30,000 
automobile fatalities in the United States 
in 1929, 

Nor is there any indication that we 
are making the slightest progress in im 
proving conditions, which arise from the 
ever-increasing number of cars on oUF 
highways. Our road building, extensive 


as it is, is not keeping pace with the 
number of cars being tured out. That 
means road congestion. Irritation on the 
part of many drivers is expressed in an 
overpowering desire to speed in order to 
make up for lost time as soon as they 
reach the open road. Herein lies the ex- 
planation of many serious accidents 
which occur immediately outside of 0 
congested cities.” 


N THE National Safety Coun 
recent study of 73,050 accidents cover- 


ing a wide area in 1928, it was shown that 
speeding was the most important factor 
responsible for mishaps. Of 2,560 fatal 


accidents, 720 or twenty-eight percent 
‘were due'to speeding. Of nearly’ 37,000 
accidents in New York State in 1928, 
4,485 or 12.2 percent were recorded as 
having been caused by exceeding the 

limit; 11.3 percent by driving off 
the roadway, in a majority of cases a 
concomitant of speeding; and 15.7 per- 
cent by driving on the wrong side of the 

isa second cousin to speediny 


‘being made of motorists’ violations of the 
ie tle cametion wih sumone 
accidents. In 1,302 accidents during the 
Hist month of 109, the mot 
going “tp fan for condor 
Ee or 48.6 perent ofthe oa 
“a Tatas cs of agi onthe 
highways etch saying "De Bub 
etna Shey tow fist speoig 
stands at the head of the list of causes 
ale forthe pent suaten 
which so greatly disturbs the American 
PFAotherndcion of he serous 
of the speeding ies in the fact that 
theater of Scldntsaotng eve 
faster in the rural areas than in our cities. 
‘Thus, in 1928. the large cities showed a 
Hoc ot steepest a the pub a 
Zombie stile above the Tae of 
pata al 
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Now—The Automatic Pilot 


the Stick and Guides an Airplane on Its | 
Course for Three Hours without Human Aid 


| 
Remarkable Gyro-Electric Mechanism Holds 


VER Ohio, the other day, a 
big tri-motored Ford plowed 
through the air on its way to 
We » D.C. Four 

men leaned back at ease in the pas- 
seng:r cabin, Yet the pilot's com- 
partment was empty. A metal air- 
man, scarcely larger than an automo- 
bile battery, was holding the stick. 
Guided for more than three hours 
this automatic pilot, the mono- 
le, carrying Lieut. Albert F. 
legenberger, famous California-to- 
Hawaii flyer, Major A. H. Gilkerson, 
and the co-developers of the invention, 
Elmer A. Sperry, Jr., and Capt. Shiras 
A, Blair, flew from Dayton, Ohio, to 
within a few miles of Bolling Field, 
Washington, The pilot, Lieutenant 
Hegenberger, merely had to set the 
course and watch out for other planes, 
At times, he was able to walk back and 
sin his friends in the ger cabin. 
‘he flight was the culmination of eight- 
= yas of Cg begun, bs ‘the 
iyroscope Company in 1912. 
the “brain” of the roomatiable mecha- 
nism—called the “Macaviator” by Army 
officers as a contra of mechanical 
‘aviator—consists of two gyroscopes, one 
mounted horizontally, the other verti- 
cally and pointing straight ahead. These 


heavy-rimmed wheels spin 
at, 15,000 revolutions a 
minute. They are turned 
by electric current _pro- 
duced in a wind-driven 
generator mounted in the 
slip stream of the plane's 


propeller. 
By the nature of the 
gyroscopes, they remain 


unmoved from their posi 
tions when the plane tips. 
Tf-a wing or the nose dips, 
‘or the machine swings to 


‘one side or the other, the plane, in effect, 
rotates about the gyroscopes. A varia- 
tion from level or straight flight of as 
little as one half of one degree results in 
making an electrical contact which, 
through the action of electromagnets, 
moves the controls and brings the plane 
back to its correct position, The hori- 
zontal gyroscope governs the ailerons 
and elevator. It keeps the wings from 


Tt can be cot 
disconnected i 
stantly by means of a small 


‘evens 


ete 


lever, ‘The action of the device may 
also be terminated electrically by 
throwing a switch, Three additional 
levers permit the pilot to throw dif- 
ferent parts of the apparatus out of 
gear at any moment. Thus he can 
‘Tesume control of the rudder or the 
ailerons or the elevator while leaving 
the rest of the operation of the plane 
to. the automatic apparatus, 

The sensiiveness of the bot in 
responding to movements of the e 
is said to be superior to that of the 
average human pilot, ‘The controls 
are moved so smoothly and firmly by 
the mechanism, it is reported, that a 
pilot cannot overcome the action 
with his hand. 

“The plane is governed by the auto- 
matic device only on straight, level 
flights. The aviator must take his 
machine off the ground as usual at the 
Start and must land it at the end of the 
trip. But he is relieved of the long strain 
of piloting between distant points. The 
device is expected to prove of special 
value in transport work, on long bombing 
raids, and in “blind flying.” In a fog, it 
a ere a plane from stalling and 
centering a tail spin, Tt should also prove 
‘2 great help in aerial photography. In 
tb work, mat Be ope ats 
Constant altitude and on a straight line. 

‘Before the Dayton-Washington flight, 
the apparatus “had. been successfully 
tested by nearly fifty hours in the al 
Te guided the large transport, machine 
‘on trips between New Bedford, Mass.,and 
Mitchel Field, Long Island, N. Y., and 
between Dayton and Detrolt. ‘The only 
adjustment required during these trips 
was altering the direction of flight when 
the wind changed, For, although the 
apparatus the nose of the plane 
Polatod straight abead, a. strong, roe: 
wind will carry the machine sidewise. 
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Latest Trends i 
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Racing outhoarde—the second stage in the evolution of the ‘kicker. 
‘bouts and cruaers with sleeping eccommodetions are bring powered with outboard motor, 


Now family run: 


New Inboard Runabouts, Outboard Cabin Cruisers, 
and Commuter Hydroplanes Meet the Demands for 


Sport and Speed on 


HE “‘fivver motor boat” is here, 
For the first time in motor boat 
history, a fast inboard, “run- 
about”—meaning a small open 

craft for sport and 
be bought for the modest price of an out- 
board. An entirely new type of high- 
‘speed motor, light in weight and portable, 
that can be installed within the bull of « 
boat, has made it possible. Preliminary 
models of the new craft have appeared on 
the market only within the last few 
months. And itis still evolving toward its 


revealed in a survey of their 
trends conducted by Porvtak Screce 
‘Moxruty. It represents the latest step 
jin meeting the demands of thousands of 
‘automobile owners who are finding roads 
too clogged with traffic for pleasure and 
are taking to the water. They want boats 
‘to go from summer home to market, boats 
even for daily commuting to the city. One 
of their particular wants—a cheap, de- 
pendable inboard motor boat for sport 
and pleasure—is now assured. 

‘Advance motor boat fashions for 1930 
show startling innovations, in both in- 


By ALDEN P. ARMAGNAC 


board and outboard types. Visitors to 
coming motor boat shows at New York, 
Boston, and elsewhere will see more 
elaborate outboard-motored craft than 
ever before; even cruisers with sleeping 
accommodations. Small but luxurious 
cruisers for wealthy commuters have 
been transformed since last year from 
single to twin-screw models for higher 
speed. Racing boats have been converted 
into high-speed runabouts for the public, 
through a change in the shape of their 
bottoms that makes for safety. 

The new inboard motor boat had its 
beginning a few months ago, when an 
eastern manufacturer brought out a new 
Partabletype of inboard motor of twenty- 

wwe horsepower and weighing only 
pounds. Unannounced to the public, 
several hundred of the new motors were 
tried out last summer in the outboard 
hulls of three manufacturers. Soon they 
appeared on the market in hulls previous- 
Iy built for outboards. Such boats sold for 
less than $1,000. In the first of them the 
motor was placed amidships, in the con- 


ncongested Water Highways 


Yentlonal way made neceuary by. the 
normal slant ofa propeller shaft, split 
the passenger space In two, "Then enge 
neers tried putting it out of the way, in 
the stern. 

ut of this idea has come the so-called 
“inboard-outboard” drive. The shaft of 
the inboard motor pierces the stern near 
the water line. In the place previously 
‘occupied by an outboard motor is now an 
arrangement that literally puts a “kink” 
in the powerline, and drives the propeller 
through a vertical shaft and bevel gears 
orasimilar system. Not only is themotor 
out of the way, but it may be placed ab- 
solutely level, insuring equal lubrication 
of all cylinders, 


)NE of the first small inboard run- 

abouts to use this system is a sixteen- 
foot craft priced at $985 complete with 
motor. A further improvement, that of 
hinging the inboard drive so that it will 
swing back and up without damage to the 
propeller if it hits an obstruction just as 
an outboard motor does, is being devel- 
‘oped by several makers. ‘It may become 
2 standard feature of the future “fivver 
motor boat.” Apparently this craft is to 


be an inboard-outboard hybrid with the 
advantages of each. 

Meanwhile the outboard makers have 
volved the outboard cruiser. Tt is the 

t of a series of surprises in the years 
since Ole Evinrude brought, out the 
pioneer one-cylinder “kicker.”  Origi- 
nally this was intended merely to take the 
place of oars in a rowboat. But multi- 
cylinder models followed. When out- 
board motor boat races were first pro- 
posed a few years ago experts laughed at 
the idea. Even their champions were 
hardly prepared for the forty-mile speeds 
that followed, or for the amazing fact that 
an outboard motor could whirl its crank 
shaft at speeds as high as 6,000 revolu- 
Hions a minute, “Racing outboard craft 
that developed, built for speed alone, 
were appropriately dubbed from thei 
Thape "ilying shingles.” Last October, at 
Newport Beach, Calif., the fastest’ of 
them all made a new official speed record 
of 48.40 miles an hour. 


EXT came the “family type” out- 
‘boards, designed especially for util- 
ity and pleasure. The latest of these are 
elaborate, inclosed models—sedan run- 
abouts and cruisers with sleeping accom- 
‘modations—made for outboards. ‘They 
hhave gone even above the $1,000 price 
class. While inboard craft are extending 
their range to enter what was once the 
exclusive field of outboards, the out- 
boards themselves are verging upon the 
Juxury and appointments of the inboards. 
Evenelectricstartersfor outboard motors, 
long-predicted development, are a fea 
ture of the newest models 
‘These are the boats that the avera 
of moderate means is interested in 
for pleasure boating and for knockabout 
transportation. But there is another, and 
rapidly-growing class of users—the 
commuters of New York City, Boston, 
Cleveland, Detroit, Chicago, ‘and the 
During the summer these 
jour or two by water from 
ind commute daily by motor 
the jam of auto- 
mobile traffic or the stufliness of crowded 
trains. In New York alone itis estimated 
that there are more than a hundred such 
commuters. Some of them own beautiful 
fleets of fast boats, from forty to a hun- 
dred feet in length.’ ‘They can make 
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ning a commuting boat. Six Boston men, 
for example, have incorporated under the 
‘Massachusetts law as “Commuters, Inc.” 
‘They pooled their money. bought a boat, 
and hired crew. ‘Thus they can commute 
daily by water between Nehant, Blass, 
their summer residence, and Boston. 
‘Commuting boats are of the tyy 
known as "day cruisers” ‘They are in- 
tended for daytime use and short week- 
ods only although they may have 
limited sleeping accommodations. Pri- 
manly they arespedy, nd they are being 
made speedier. "Here they have prost 
by the design of racing boats. Swift rac- 
ing “hydroplanes” are built with a step or 
notch in the flat bottom, tending to lift 
the boat out of the water at high speed. A 
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cushion of air trapped under the boat's 
hull permits high velocity. by reducing 
the friction between the hull and the 


water. But flat-bottom racing hydro- 
planes are not adapted to ordinary use 
because they tend to be erratic and un- 
stable at low speeds. 


ITHIN the last two years, hydro- 
plane design has been adapted to 
commuters and runaboiits by modifying 
the shape of the bottom toward the con- 
ventional V-shaped outline of stepless 
boats. A New York manufacturer claims 
‘a speed of forty-four miles an hour for his, 
forty-two-foot two-step hydroplane com- 
muter powered with two 400-horsepower 
engines. A 400-horsepower thirty-six- 
foot runabout of similar design is credited 
with mile-a-minute speed. A thirty-six- 
foot single-step hydroplane equipped 
with an 8S0-horsepower motor, recently 
purchased by W. &: Corby, Washington, 
.,, sportsman, for use at his summer 
home at Lake Winnepesaukee, N, 
called the “world’s fastest runabout.” Tt 
‘can make nearly seventy miles an hour 
with two persons aboard. 

A radical development in the opposite 
direction is the appearance of compara- 
tively slow-speed commuters for week- 
‘end commuting. A recent example is the 
twelve-mile-an-hour Diesel commuting, 

aacht Alone built for Harrison H, Boyce, 
New York ‘The owner boards his 


cruises over Long Island Sound. Early 
‘Monday morning the yacht docks in New 
‘York, with adequate time for breakfast on 
the boat before office hours, During the 
‘week the owner may remain in New York, 
to return the following week-end. This 
yacht i lauriosly fitted, with Bot and 
cold water, gas range in the galley usi 
toteted gas, electric ice box, and even an 
electric fireplace in the forward inclosed 
‘cockpit which serves as a living room. 
‘Among cruising boats with full sleeping 
accommodations, intended for long trips, 
few models are’ appearing vith double 
ead of single cabins, one fore and one 
aft. The owner and his wife may enjoy 
Peace and quiet in one cabin, put- 


from twenty-five to fifty miles or 
more an hour, and cost from $25,- 
000 upward. 


ESIDES the crew required to 
run such a craft, the owner 
may take aboard his valet and his 
secretary. At his summer home he 
boards the boat clad in a bathrobe, 
and while it cruises along the shore 
he takes his morning shower and 
dresses while a steward prepares 
‘breakfast. After breakfast the own- 
ex may dictate correspondence to 
his secretary. After a cruise of an 
hour or two he steps off his boat at 
a yacht club dock to be whisked to 
his office by taxi or his private car. 
Going home in the afternoon he 
may take his friends along, serv- 
ing refreshments or donning sport 
clothes for a game of golf or tennis, 
before dinner. 
Sometimes it is possible to re- 
duce the individual expense of run- 


ting the children in the other; of 
two couples can make a trip’ to- 
gether in privacy and comfort. 


NE remaining development of 
Oa iiirintestisemest 
‘the motor boat and sailboat 
combined. It is the outgrowth of 
the auxiliary sailboat, which orig- 
inally was simply a sailboat with a 
motor of uncertain capabilities at- 
tached to drive it at low speed 
when the wind failed. Now such 
ich_more nearly the 
nes of, motor bout while re 
taining their sailing ability. 

Thus new types of boats, and 
hybrid craft combining the advan- 
tages of their progenitors, await the 
growing crowds that are taking to 
the water. Already Americans own 
41,250,000 motor boats, and the num- 
ber is increasing daily. For on the 
waves there are millions of miles of 
“clear road” ahead. 
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Announcing a $10,000 Annual Award 


for the Most Valuable Achievement in Science 


1872, Edward Livingston Youmans 
founded Porutax Sctexce 
Mowruty. A friend of Spencer, of 
Huxley, of Tyndall, this blind, self- 

taught scholar walked with the kings of 

science and retained his human touch. He 
spent his life opening a world of wonder 
to the many who lacked the benefit of 
technical training, He set out to make 
science popular. “And he succeeded. 
“The work of creating science has 
been organised for centuries, The 
work of diffusing science is the next 
‘reat task of 
With that slog: rted POPULAR 
o form a con- 
necting link between the scientist and the 
wublic, between the laboratory and the 
ian. In understandable language it 

10 describe and interpret the seeming 

magic of the test tube, the microscope, 
the machine shop. 

For more than half a century, Porvtax 

Science Mowriy has hewed to the line 

‘When its first issue appeared, rural 
delivery of mail had not begun, permanent 
bathtubs were just appearing in American 
homes, high wheel Pleycles were stil In 
vogue, In 1872, electric lights were un- 
known, the telephone was yet to be in- 
vented, the gasoline engine and the auto- 


mobile were still in the realm of fancy. In 


vention and discovery, 

‘otype, dynamo, automobile , 
submarine, radio, moving pictures, an 
skyscrapers have come’ to alter” our 
‘civilization. 


AY, millions know the everyday 
about these inventions. But 
science is stretching out in a thousand 
directions. Devoted workers are seeking 
the secrets of the sun, the air, the atom; 
they are plumbing the source of cos- 
mic rays and striving for wireless trans- 
mission of power. They are tracking 
the causes of cancer, and analyzing the 


health-giving power of ultra-violet rays. 
Science still holds almost unbelievable 
gifts for man. 

The work which the founder of 
Poruta Sctexce Moxtity commenced 
becomes more vital with every passing 
year. Sterilized foods protect our health; 
swift new means of transportation 
us from place to place; and fascini 
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forms of entertainment, unknown a gen~ 
eration ago, give us relaxation, 

In the fifty-eight years of its existence, 
Porvzar Sctencr Moxtuty has con- 
sistently striven to emphasize those ad- 
vances which have proved of lasting 
practical value to the public. By $0 
doing, it has encouraged scientific and 
inventive effort, helped to diminish 
drudgery, aided in increasing intellectual 
and material comforts, and assisted in 
providing the leisure to enjoy them. 


Tits parity ting, then, tha 
Porviar Science Montuty should 
take another step along the course it al-~ 
ways has pursued. 

In September, 1930, it will make the 
first annual award of $10,000 (ten thou- 
sand dollars) and the Porutax Science 
Mowxtuty Gold Medal to the American 
citizen who, in the opinion ‘of the dis 
tinguished members of a Committee of 
Award, has been responsible for the 
achievement in science during the year 
of greatest potential value to the world. 

The yearly period of scientie accom- 
plishment considered by the Committee 
of Award wil be the twelve months end 
ing June 30, 1930. All scientific workers, 
professional and amateur, academic and 
Sammercial, are eligible forthe pt 


‘The award, the largest single monetary 


tituted with a dual pur 
Rose: to heighten the interest of the 
American people in those conquests o! 
the laboratory and the workshop which 
benefit the whole community, and to 
focus attention upon the many’ scientific 
workers who toil to better man’s control 
over his physical surroundings 

The award will be bestowed under the 
auspices of the Popular Science Insitute 
of which Prof. Collins P. Bliss, Associate 

jean, ‘of Engineering, New Yor 
University, is Director. The Institute has 
enlisted twenty-four leaders in Science to 
serve as the Committee of Award. 


Suet blown away—a typical qusher. When this Texas 
‘well Glew in, 900 barels of ol owed In tingle hour 


ASOLINE, many people are now 
discovering, is not just a smelly 
liquid that must be pumped into begat 


the auto tank at periodic in- 
tervals, Different gasolines' may look 
alike. ‘They may even smell alike and 
yet be as different in performance as a 
tugboat and a Gold Cup racer. 

in fact, the introduction of improved 
types of motor fuels by all of the up-to- 
date refiners has opened a new era in the 
development of the automobile and in 


the pleasure of driving it. Knocking, for brought in. So. far, 
instance, once the mysterious bane of North America has pro\ 

‘motorists and the principal limitation on ed the great oil reservoir 
improved engine design, is slowly being of the world. At the 


mastered. 
‘The story of this accomplishment con- ts 
cerns one of the most fascinating battles 
which the modern industrial chemist has 0 
waged. But it is only one phase of the 
unceasing struggle to produce new and 
better fuel for the millions of motor cars 


which have become a part of modem life. various compounds of 


To understand this struggle first requires « 
an answer to the question: What is 
‘gasoline, anyway? 

Gasoline is really a family name for a 
whole group of different hydrocarbon 
compounds. And these, in turn, are but 


ing the twelve months 
of 1928, 12,500 new pro- 
ducing wells were 


end of 1927, more than 
petroleum taken from 


fields in the United 
States and Mexico. 


‘They can be separated 
by 

ing point of each com- 
pound is slightly differ- 
ent from that of the 
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‘a small division of a still larger 
‘group that forms what is known as 
crude petroleum. The latter is a 
vile-smelling, dark colored, thick 
liquid found in pools far ‘under- 
ground. Judging by the appear- 
ance of the sticky stuff it hardly 
seems possible that a product 50 
clean and clear as gasoline could 
be obtained from it 

Crude petroleum was produced 
‘ages ago in Nature's own labora- 
tory, much as coal was formed. It 
is a’ product of the decomposition 
of vegetable and animal matter. 

In. 1859, Edwi 
conductor on the New York, New 
Haven and Hartford Railroad, 
organized a company and drilled 
the first American oil well near 
Titusville, Pa. Petroleum was 
struck at’ sixty-nine feet. It was 
pumped from the well at the rate 
of twenty-five barrels a day. By 
the end of the year, this had dwin- 
dled to fifteen. But the modern oil 
industry had been founded. 

Kerosene, or “coal oil” as it was 
then called, had just begun to sup- 
plant whale oil as the standard fuel 
for lamps. The supply, largely 
skimmed from the surface of 
ponds, could not keep up with the 
increasing demand. Drake's well 
offered a solution to the problem 
and other wells followed in quick 
succession, The first of 
the world’s il booms 


Today, in the United 


‘States alone, more than 
2,000,000 barrels of oil 
280, 


roduced daily by 
‘wells, some of 
them a mile deep. Dur- 


wo thirds ‘of all the 


he earth had come from 


All petroleum contains 
carbon and hydrogen. 
tllation. The boil- 


By E. H. 
“Asionnt Prefer of Assemion 
Enginoring, New York University 
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Better Fuels for 
Better Motors 


HAMILTON 


others. The difference between gasoline 
and kerosene, for example, is mainly one 
fof the temperatures at which they boil. 
‘The gasoline boils off first. ‘The tem- 
ature has to be raised before the 
erosene boils off. By carefully regulat- 
ing the temperature at which the liquid 
is being distilled, a practical separation of 
the carbon and hydrogen campounds can 
be made, However, there are so many 
Gompounds and their boiling points are 
s0 close together that any one fraction 
of the distillation always contains several 
different closely allied compounds, 


'URIOUSLY enough, the fact that 
crude petroleum contains a large 
percentage of gasoline was looked on as a 
misfortune in the early days of the oll 
industry. Nobody knew what to do with 
gasoline—no practical uses for it had 
been developed—and_ in consequence 
‘enormous quantities of it were thrown 
away. Many refineries dumped it into 
the nearest river until laws were passed to 
stop this practice because of the fire risk. 
Undoubtedly early forms of internal- 
combustion engines were designed to use 
gasoline rather than other possible fuels 
because gasoline was #0 cheap and easil 
obtained, A number of refineries gave it 
away free, Others sold it for a cent a 
gallon. They had no use for it. Contrast 
that situation with the present, when 
1,000,000 barrels of gasoline are con- 
sumed every day. When nobody wanted 
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Here Are the Facts about Present-Day 
Car Owner Wants to 
Know—What It Is, Where It Comes 


From, and How Science Produces 


Gasoline Every 


and Improves 


Barrels Consumed Daily 


gasoline, it could be had for nothing; now, 
when everybody wants it, a dollar 
usually buys less than five gallons. ‘The 
same law of supply and demand has been 
the spur which forced all sorts of engi- 
neering developments and improvements 
for the economical refining of crude 
petroleum, 


automobiles were first intro 
all gasoline was high “test."” 
y bit of kerosene was removed from 
t because the refiners could sell kerosene 
for a good price, The motor fuel of those 
days was highly volatile and cars started 
easily in cold weather. This is the char 
acteristic which now distinguishes the 
modern fuel labeled “high test” from 
the ordinary run of gasoline 
gasoline is of exceedingly high 
providing quick ignition and high power. 
in the first automobiles there was no 
ferank case dilution, oF mixing of un. 
burned gasoline with the oil, reducing the 
viscosity of the lubricant.’ The normal 
heat of operation was suflicient to drive 
the highly volatile gas of that period out 
of the crank case oil 
As the number of automobiles in- 
creased, the demand for gasoline did 
likewise. Refiners found that they had to 
include more and more of the kerosene- 
like constituents in the gasoline. Motor 
became poorer and 
In fact, were it not for a remark- 
improvement in the method of ob- 
taining gasoline from crude petroleum, 
which has been introduced in the last 
few years, motorists would now be 
operating ‘autos on practically pure 


fuels, in consequence 
poo 
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the Million 


kerosene with large percentages of 
fumace oll throws in. 

‘This great improvement is known 
as the “cracking” process. It 
makes possible the conversion of 
kerosene and other heavier constit- 
uents of crude petroleum into 
gasoline. The most used method of 
“cracking” was developed by 
William M. Burton, a chemist of 
the Standard Oil Company of 
Indiana. In theory, the cracking 
process is relatively simple. In 
practice, it is somewhat elaborate 
because’ of the delicate control of 
both temperature and pressure 
which must be maintained to 
achieve maximum results. 

‘Any housewife who burns the 
steak or scorches the toast i 
ing into some of the manifold 
vatiations of the “cracking” proc: 
ess. Beefsteak and toast, like gaso- 

1¢, are hydrocarbons, though they 
contain certain percentages. of 
mineral matter. Any hydrocarbon, 
if subjected to sufficient heat, will 
be broken apart or, in other words, 
“cracked up” into other forms of 
hydrocarbon compounds or under 
certain circumstances even into 
pure carbon. The steak when it is 
bumed is converted into carbon 
and certain hydrocarbon gases, 
some, of them having the char” 
acteristic odors which convey, 
way of the housewife's nose, the 
information that the dinner is not 
going to bea success rly, the 


‘smell of burning toast denotes the crack- 


—_ 
| 
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GAP REPRESENTING 
Se Sevennt MUNDIED Peer 


ing of the hydrocarbon in the bread into 
pure carbon and various forms of evil- 
smelling gases 
By subjecting the portions of crude 
petroleum to high temperature, and at 
the same time to high, pressu 
been found possible to “crack” 
up the kerosene constituents and a por- 
yn of the still heavier compounds 
directly into gasoline. ‘Today almost half 
ff the gasoline marketed is produced by 
cracking. 


[ESE improved methods have main- 
tained the price of gasoline at a 
reasonable level. They have also proved of 
great importance to the gasoline engine 
designer and consequently to every 
motorist. This is because they have 
tended to standardize the quality of motor 
fuel. Gasoline is not a single, definite, in- 
variable chemical compound. It always 
is a mixture of several different com- 
pounds and its characteristics vary in 
consequence. Gasoline produced from 
rade petroleum obtained in one part of 
the country will not have exactly the 
same characteristics as gasoline obtained 
from another part of the country, and 
gasoline produced (Cont 


‘The kneeling, bearded statue of Queen 
Hatahepeut,” rebuilt from fragaents, 


¥ SOLVING a mystifying archeo- 
logical jig. saw puzzle, members 


of the Egyptian expedition of the 

Metropolan' Museum of Art, 
New York City, have reconstructed for 
the first time shattered statues of a 
feminine pharaoh who ruled Egypt with 
fan iron hand 3,400 years ago. As the 
result of important excavations. the 
have unfolded a drama of ancient wrat! 
and intrigue that once sought to obliterate 
all memory of the tyrant queen from the 
land of her people. 

Queen Hat-shepsut was her name. At 
the death of her husband, she usurped 
the throne in disregard of the heir ap- 
parent. She proclaimed herself king, and 
‘ordered court sculptors to hew her 
ness in masculine garb and adorned 
with a beard as symbols of her 
might. Scores of these statues she 
used as decorations for the great 
temple of Deir el Bahri, which she 
erected on the west bank of the 
Nile, in Upper Egypt, across the 
river from Thebes, her capital city. 

‘When, in 1479 3.c., Queen Hat- 
shepsut died—under suspicious cir- 
cumstances, according to some 
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Solve Riddle 
of Egypt's 
“Man Queen” 


Egyptologists—King Thut-mose III, 
her (nica Pimp Ret re 
wife,” whom she had suppressed since 
boyhood, gave vent to his hatred. Not a 
trace of her memory, he vowed, should 
remain in the minds’of gods and men. 
First, he had all inscriptions of her name 
scratched from the temple. Then he 
commanded that her statues should be 
smashed and the fragments scattered to 
thefour comers of the earth. His minions 
did a good wrecking job, but the pieces 
they dumped into a near-by quarry. 

Last winter members of the Metropoli- 
tan Egyptian expedition unearthed sev- 
eral damaged pieces of these stone por- 
traits. And with these findings, together 
with fragments previously found, it be- 
game known the other day; Herbert E. 
Winlock, director of the expedition, has 
been able to piece together three of the 
aggressive lady's likenesses. 

In itself, the discovery of the fragments 
was nonovelty. Sir John Gardner Wil 
son, English explorer and Exyptologis 
had found some as early as 1827. Eleven 

fears later, the French scientist, Nestor 
VHote, sketched and described ‘at least 
one of them. In 1843 and 1845 Karl 
Richard Lepsius, noted German archeol- 
ogist, brought parts of one statue, in- 
cluding the torso, and the head of an- 
‘other, as well as the head of a sphinx with 
the Queen’s features, to Berlin, where they 
were placed in the State Museum. And 
in 1869, Prince Henry of the Netherlands, 


‘yeare go, matched the newly found body. 


visiting Egypt on the occasion of the 
‘opening of the Suez Canal, obtained two 
broken pieces of ancient statuary, which 
he took back to Holland as souvenirs, 
One of these was a torso of Hat-shepsut. 
The first fragments unearthed by the 
Metropolitan expedition. formed, when 
pet towether, an exquisitely sculptured 
wead of the Queen. Further search 
yielded a sphinx without a head. Soon 
ward, another head was found. 
Winlock ‘then made a flying trip to 
Holland and Germany and found that 
his expedition had discovered the head 
belonging to Prince Henry's torso frag: 
ment, the body of Lepsius’ sphinx head, 
and the head of the latter's kneeling 
figure of the Queen. Returning to Egypt, 
he and hhis assistants conducted an in- 
teresting experiment in trick photog- 
raphy, as a result of which the three 
works of art were ‘re- 

stored.” ‘The party: fu 
ther found a complet 
limestone sphinx of Hat- 
shepaut. In addition 
they came upon the 
tomb and mummy of 
Queen Meryet-amun, 
daughter of the quick. 
tempered Thut-mose IIT 
and wife of his successor, 
Amen - hotpe 
IL, This feminine 
ruler was buried 
between 1480 

and 1440 nc, 
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“Patterns’—The New Psychology 


imeavures the ime 


between a goee 
ton and the reply. 


An Authority Describes the Latest Theory of “Gestalt,” 
Comparing It with Freudian and Other Ideas of Behavior 


SYCHOLOGY is the science of 
running things. Driving an auto- 
mobile, piloting an airplane, 
building a house, writing a book, 
icting a machine, winning 
‘success out of a business; 
all these are compounded out of hum: 

thoughts and actions, ‘Thinking and di 
ing; these are the materials of life on 
earth. To explain both is psychology’s 
oe 


‘thin one generation there have been 
three prominent sets of psychological 
theories, Not so long ago psychologists 
were explaining everything that human 
beings dl or thought as due to a myst 
rious something called reason, as one ex- 
plains the movements of a battleship by 
‘orders from the captain in the conning 
tower. 

‘Some psychologists perceived, how- 
ever, that people often did utterly unrea- 
sonable things, like committing, murders 
in a fit of rage, or investing in stocks 
known to be valueless. Such clearly un- 
reasonable acts and thoughts were 
blamed on emotions or impulses. On one 
form of this idea has been built the theory 
of psychology associated with the name 
of Freud. 

Next came the behaviorist psychology, 
chiefly urged by Dr. John B. Watson, for- 
merly of Johns Hopkins University. To 
the extreme behaviorist a human being is 
little more than a bundle of actions and 
reactions, tot be studied much as a me- 
chanic studies the workings of an automo- 
bile engine, or as a biologist studies the 


By A. T. POFFENBERGER 


Prefer of Pcl, 
hid Eon 


behavior of a white rat ina cage. As a 
critic has said, “Behaviorsts forget that 
man is sometimes conscious.” 

Fi thin the last few years has 
come still a newer set of theories, the so- 
called ““Gestalt” psychology, or psychol- 


a. | 


ogy of patterns, for “gestalt” means pat- 
tern in German. Small wonder, among 
these conflicting theories, that many lay= 
‘men and even some psychologists get con- 
fused and imagine the whole science in a 
state of continual explosion, 

‘That js not true. The supposed “revo- 
tutions” in recent psychology have been 
like chips tossing about on the surface of 
‘a river, while the steady stream of care- 
ful scientific investigation has flowed on 
uunceasingly beneath. 


TE newest Gestalt, psychology, for 
example, has grown from facts gradu- 
ally discovered in the course of years bj 
the study of senses like sight and hearing, 
and may be most easily illustrated by 
some facts about optical illusions. 

If the printer of this magazine, for ex- 
ample, accidentally left out one letter of a 
word "in this sentence, many readers 
‘would not perceive the misprint. They 
‘would supply the missing letter mentally; 
for most adults and many young children 
read whole words as single eye-patterns 
not each letter individually. ‘In musi 
melody is recognized as the same regard- 
less of the particular key in which it hap- 
pens to be played. ‘The average ear per- 
ceives no difference because it is the pat- 
tern of the tones that is heard and not the 
‘separate tones individually. 

‘Even the cartoons in the Sunday news- 
paper are examples of how almost eve 
body uses unconsciously this perception 
of patterns or “gestalts.” Faces and 
bodies of the cartoon characters are 


grossly distorted by the artists. An ac- 
tual man who looked exactly like Andy 
Gump or litle Jel would be worse than 
side-show freak. Even whole parts of 
faces or bodies can be left out of the car- 
toons without making these familiar 
characters unrecognizable. The eyes 
the minds of habitual readers immedi- 
ately supply the lack. Everything is 
ordinarily perceived all of a piece. 


HE Gestalt psychology, chiefly urged 

by the distinguished German students 
of psychology, Dr. Kurt Koffka and Dr. 
Wolfgang Kobler, takes as its central con- 
clusion the idea that this automatic com- 
pleting of patterns and recognition. by 
patterns is a universal habit of the mind, 
not merely of the senses. The whole of 
any habitual sight, sound, or idea is 
ceived, this theory says, when 
1 sufficient part of it is sup- 
oli 

this new viewpoint 

proves to be generally valid 
for complicated ideas and 
mental states, as well as for 
simple things like cartoons 
and. musical melodies, its 
practical importance prob- 
ably will depend upon its 


suggestions about how people 
earn new ideas or acquire 
‘This learning, 


yy the laborious, unit 
by unit method in which the 
average child learns the let- 
ters of the alphabet. Instead, 
more or less complicated pat 
terns are learned each as a 
complete whole, just as many 
children nowadays lear to 
read by whole words instead 


POPULAR SCIENCE MONTHLY 


of by letters. The whole picture of CAT, 
for example, means the animal; not the 
combination of separate pictures of C 
don. ouparate p 

This means, of course, that what one 
hhas learned must control one’s entire set 
of perceptions, thoughts, mental charac- 
teristics, and actions. Only people who 
have learned the English-language mean- 
ing of the pattern CAT will assign that 
meaning to it, To others it will be mean- 
ingless or wili mean something else. To 
an average American newspaper reader, 
fone half of the face of Mutt or Jeff sug: 
gests the whole. To an African savage 
ho never saw a newspaper, such halves 

torted human faces might sugest 
anything, or nothing 

n extreme interpretation of Gestalt 
psychology would seem to say that every: 
thing depends upon what set of patterns 
of life or thinking one happens to have 
earned; for the idea is presumably as 
applicable to morals, religion, and social 
customs as to the perception of patterns 
learned by ear or eye. ‘To explain impul- 
sive, unreasonable acts such as violent 
crimes or foolish promises the Gestalt 
psychologist would not blame overpower: 
Ing emotions or poor reasoning powers, 
but would merely assume that the victim 
‘of such temporary unreason happens to 
have learned a wrong pattern of thought 
‘or action, which pattern some subsequent 
‘event called up and set to going. 
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This conception of hu- 
man nature may easil 
result, as many of its 
predecessors have done, 
in suggesting experi- 
ments and aiding the 
steady advance of psy- 
chology. 

Gestalt psychology 
may seem at first to be 
merely an elaboration of 
the behaviorist. theory. 


definite reactions—that 
‘lunge of a fist towards 

subject's face causes 
hhim to wince, for exam- 
ple. Gestalt’ says that 
the reaction depends on 
the circumstances under 
which the stimulus is applied and the con- 
ditions of the organism to which it is ap- 
plied—the whole pattern, in other words, 
rather than one stimulus. Thus the lunge 
cof a friend’s fist causes a different reac- 
tion than that of a stranger. 


HE psychology of Professor Sigmund 
"Trresiet Wits, tt of ts ner 
psychological viewpoints of recent years, 
may be described as a simplified and in: 
tensified version of the much older idea of 
impulses. Professor William James and 
other psychological leaders of the last 


ith many different sprin 


favorite phrase of that time, indeed, was 
“springs of human action.” 


Such im- 


on. Psychologists usily. sea 
hhundreds of these different motives. 

‘One of the great services of Dr, Freud is 
that he perceived. the impossible com- 
plexity of this search, and strove to reduce 
those many mysterious springs of human 
action to a smaller number. In the end, 
he concluded that only one fundamental 
spring was necessary to make the mind go 
round. ‘That single mainspring he found 
in the impulses of sex. 

This particular selection, however, is 
no real necessity of Freudian psychology. 
A shipwrecked sailor on a desert island 

1M probably find the mainspring of his 

in the desire for food. There are 

whose whole lives seem guided by 
motives of religion, patriotism, sci- 
entific research, or something 

else impersonal, Freudian 
theorists by no means ignore 
these examples of apparently 
sexless motives, but ascribe 
them to the forces of sex 
emotions which have been 
“‘sublimated”” or turned into 
other, less personal, channels. 
One of Dr. Freud’s former 
pupils, Dr. Alfred Adler, who 
ow represents a conflicting 
sychoanalytic school, se- 
lects as his choice for the 
single | motive or ‘‘main- 
spring” the desire for sell- 
expression. Efery human 
being, he holds, is born with 


(Con re 
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Plan Overland “F lying Hotels” 


By 
JOHN E. LODGE 
ILYING hotels” with ac- 


‘commodations for 160 
Passengers are planned 


\ 


ment of a Connecticut firm which 
projects their construction. ‘The 
monster land planes, whose wing span of 
262 feet would make them nearly. twice 
the size of any airplane ever built, would 
be used for cross-country transportation 
in competition with railroads. 
Four of the ships are scheduled... 
to take the air by the latter Si 
part of 1930. Others are to 
follow. 

In the accompanying draw- 
ing the arts presents his con- 
ception of such an airplane, 
fitsed on the plans of its de: 
signer, Dr, William W. Christ- 
‘mas, pioneer in aeronautics, 
who’ claims to have been the 
first, man after the Wright 
brothers to fly a powered 
plane in the United States. To 
give some idea of the dimen- 
sions of the proposed craft, it 


ig said that traffic on a wide 
city thoroughfare could 
unhindered between its landing 
wheels, 


TUE Holly wing, measuring 
nine feet from top to bot- 
tom at its thickest part, will 
contain passenger cabins and 
ape mise, 100, Goble 

fuselage: outrig- 
seers ‘will contain the engines 
and quarters for a crew of sev- 
centeen, with room to spare for 
two passenger saloons. Each 
saloon will seat forty-two per- 
sons, while the remainder will 


formed into sleeping berths. 

Sitting in the saloons or cabins of the 
ship will be much like occupying a seat in 
hotel lounge or a Pullman train. Muf- 
fled exhausts and the remoteness of the 


engines will tend to prevent noise and 

vibration. On two open-air observation 
s atop the outr mi 

sit behind windshields. 

Engines totaling more than 8,000 horse- 
power, in the interior of the plane, are 
planned to drive the seventy-two-ton 
raft at a maximum speed of 145. miles 
an hour, Sufficient fuel will be aboard 
for an eight-hour flight at this speed. ‘The 
airliner will have a maximum altitude or 
ceiling” of 15,000 feet. 

‘Banks of four engines will operate each 
of the thirty-fourfoot, low-speed _pro- 
pellers through a novel a t that 
yvill permit any motor to be “cut” in or 
out tly of the others. For 


cruising speed six of the eight engines will 

be used, and for short. periods itis ex- 
that as few as two of the engines 

‘rl be suflicent to maintain altitude 


HE. possibility of cutting out a dis- 
abled engine wil facilitate easy repair 
in fight. All engines are to be chemically 
cooled at a saving of one third the weight 
of a system using a radiator and water 
for cooling. The pitch of the propellers 
will be adjustable in fight for most effi 
cient operation, and the blades can be 
reversed to serve as a brake in ding. 
‘Squarely in the center of the wing span 
will be the pilot house where the captain, 
pilots, and the radio operator will be on 
duty.” There vision in all directions, in- 
cluding above and below, will be assured 
by an encircling shell made of panes of 
shatter-proof glass. Directly in front of 


Gigantic 
to Carry 
Crew in Roomy, Hollow Wings 


Eight-Motor Planes 
160 Passengers and 


Elect nanoes 


isearees ar 
Beast e 
ase 


the pilots will be the control 
ating instruments. ‘The 

and radio operator will share the rear part 
‘of the pilot house, which will be in con- 
stant communication by telephone with 
the engine rooms. 

Electricity from engine-driven genera 
tors will operate electric stoves and_re- 
frigerators in the kitchen, electric hoists 
for loading freight and food supplies from 
the ground, and the radio telephone and 
radio beacon apparatus. Exhaust heat 
will warm the interior of the plane, 
through a waste-heat boiler that will ci 
culate hot water to radiators. Heat also 
will be used to prevent formation of ice 


‘on wings and propellers. 
Heat-treated alloy-steel tubing and ply- 
‘wood covering will be the construction 


materials. Each plane is expected to cost 
about $2,000,000. 


wai 
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Sailing Faster Than the Wind 


hit INA ih 
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Ice Yacht Pilots Match Their Skill at 100 Miles an 


Hour—The Speediest Motorless Sport 


‘Shrewsbury River in northeastern 

New Jersey. A cutting wind sends 

flurries of snow scudding across the 

in expanse of black river ice. Hundreds 

of cars, and people bundled in furs and 

mackinaws, line the southern shore. An 
array o} 


T IS a bleak wintry day on the 


shows that the boats for the champion 
‘ship ice yachting races of the season are 
being dragged to the starting line, Two 
men are clinging to each boat—a helms- 
man and a sheet trimmer, The wind tugs 
at their craft, but long spikes on their 
shoes give them a hold on the ice. Soon 
the birdlike little yachts are lined up. 
ol sounds and each erew shoves 
off. After afew steps the trimmer jumps 
in and makes fast the sheet. The 
stiffen, the craft heels over in the strong, 
‘quartering wind, and the helmsman jumy 
Ee ee 
yachts have gained terrific speed. 

‘Speed is the thing in ice yachting. 
Refore there were automobiles and 
planes, it was the fastest sport in which 
man indulged. Commodore James B. 
Weaver, of the Red Bank (N. J.) Ice 
Yachting Club, dean of ice yachting in 
feel, Sink a i Sees 
latcen-rigged yacht, st e speed 
record for all time, having traversed 
measured course of one and one quarter 
miles in the startling time of forty-two 
seconds in January, 1885; slightly more 
than 107 miles an hour. 

‘When an ice yacht darts over the glassy 
surface of a lake, river, or bay it seems to 
its crew hardly’ to touch the ice—but 
rather to soar the air. ‘The close- 
ness to the surface enhances the illusion 


By BARROW LYONS 


just as does skiing. 
In fact, when the ship is sailing with a 
quartering breeze, it is moving consider- 
ably faster than ‘the wind itself. This 
may seem to be impossible, but actually 
the physical principle is quite. simple. 
Any one w a slippery cake 
a soap across the bathroom floor has had 
an excellent demonstration of the me- 
Slips out of the band with lihtaingive 

‘out of ith lightninglike 
rapidity although the fingers ewok les 

ther at any such speed. Consider the 
cabs of soup os the sil of the he yacht 
tnd the fingers as the wind, and the 
reason why the ice yacht can go faster 
than a quartering wind becomes clear. 
Like the cake of soap, the sail of the ice 
yacht slides away from the pressure of 
the wind, in a similar cam action, and 
when the sail is close-hauled so that it 
makes only a slight angle with the center 
line of the ship, the motion of the ship is 


of tremendous 


OMING —“The 

Truth about Hyp- 
notism.” Is there really 
such a thing? If so, what 
cana hypnotist do? How 
does he do it? An em- 
inent psychologist an- 
swers from experience. 


in the World 


magnified just as is the motion of the 
cake of soap by its gently slopin 

In piloting an ice boat the slightest 
twitch of a muscle controlling the direc- 
tion of movement is amplified in exact 
BPrcpertion to the speed. at which the 

tis traveling. The thrill far surpasses 

that of a sailing yacht because the motion 
is so much more rapid. ‘The lead of a mile 
in a boat race is nearly fatal, as a rule, to 
the trailing craft, but in ice yachting, 
with boats able to make forty to one 
hundred miles an hour, to be a mile 
behind is nothing. A mere puff of wind in 
the sails of the lagging craft, and in a 
minute or two it is leading the race. A 
twenty-mile course may be run in I 
than forty minutes if/a good wind 
blowing. The helmsman, in calculating 
his moves, continually thinks @ mile or 
two al 


GINCE the days of Peter Stuyvesant 
ice boats have been employed for 
various purposes on this continent. It is 
said that during the period of the French 
and Indian War, sleighs with sails were 
used to transport troops across the Great 
Lakes. And one of the early Dutch 
settlers along the Hudson is said to have 
used a sailboat mounted on runners to 
carry sheep across the ice. In 1861 the 
first regular ice yachting club was organ- 
ized on the Hudson River, followed soon 
after by similar clubs on the Shrewsbury 
River, and today the inland waters 
of the United States from the Great 
Lakes o the Atlantic coastare dotted with 
‘clubs. A few are to be found among the 
great and small lakes of the Northwest. 

‘The centers of activity vary. At one 
time Poughkeep- (Continued om page 1$2) 
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the" boat from: skidding OF upsetting 


‘Twoumalier bouts racing nec and neck. 
‘The one at the ight, caught by a mdden 
‘broncoy threat 


ice bent thn’ diopoves 
of its ecw during a race and darts of 
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~ Canyons from the Sky 
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Ths png cl om primiie ci ers. 


The photogranh at 
Ihe right shows the Wallaps Indian vlage at Wellagh Aruoes. | 
‘This Woletd tebe wele ta cl houses top large platens 
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WHEN DO WE EAT? | 
“Als 
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the er kangaroo 4 
Wrpepeam cing hw te an nara ey oe 
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Got There Just the Same 
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Looking Back Along the Road in Transportation; 
Quaint Predecessors of Modern Speed and Power 


{Paling Buty" haphenon's ret locomotive, which ware the away revsation 
{nthe erty hineteenth century. Polke complained i ‘rope and eatie, 


ZB tare footed donkey stil serves in the 
rent, Msi, and wouthweat United States, 


‘Poting « horve car 


‘A “wild houseboat party on the Thames inthe easy-going Victorian days. Though 
‘Moved, the en aparkt had want time: The mower descendant of thie cnt i the speed? 


SP the Woe ee Shans entry age: Bow or tte aad 
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Keepine Pace with Antatienhe 


Latest Inventions 
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Testing a Transatlantic Mail Rocket—The Latest 
Advances in Airplane and Dirigible Construction 


‘OW ready for test, the 
first model of the trans- 
atlantic mail rocket de- 
signed by Prof. Herman 

Oberth, Berlin experimenter, will 

fly alone, No human being will 

venture ascent in the’ thirty-foot 
projectile that the inventor plans 

to fire over the North Sea in a 

test ofits propelling fuel. 

‘The model consists of a slim 
fron pipe, lined with copper and 
filled with liquid oxygen. Four 
carbon rods to be placed in the 
oxygen chamber will bum 30 
violently that the escaping gases 
are expected to drive the projec- 
tile at the terrific speed of sixty 
miles a minute. A parachute is at- 
tached to the model so that it 
may be recovered after its test 
fight. 

‘Larger rockets of this type 
equipped with suitable steering 
apparatus may cross the Atlantic 
in thirty minutes, Prof. Oberth 
predicts, They would be used 
principally for carrying mail, and 
would carry a human pilot 


ate ftom a pane 2.00 feet above 
Girders for Airships Resist’ "Bae 
Made Lighter ae 

A RERUSEORAL gine ‘etting Rime parpone 
light that a sixteen-foot as to peoe that «Jumper 


fength can be lifted by the little gave 


finger, yet so strong that it will fgxe 
support sixteen men, is one of the wm 
latest achievements of the United 


States Hureau of Standards. It is 


ing. 
wu of Standards, 
has covered almost every phase of aero- 
nautical engineering. One recent achieve- 
ment. was the discovery of an artificial 
substitute for goldbeater’s skin, the 
animal membrane used for making the 
gas bags of dirigibles. In another novel 
series of tests of the lightweight alloy 
duralumin, small strips of the metal are 
floated in the air on fine air jets that shake 
them hundreds of times a second until 
half a billion vibrations are completed. 
‘These simulate the “fatigue” in the in- 
temal structure of the metal caused by 
its actual vibration in flight. 


“Weather Room” Reveals 
Best Aircraft Colors 


UNNY days like those of midsummer, 

or nights with full moon and starlit 
skies, are reproduced at will in a unique 
“weather room” constructed by a Pitts- 
burgh, Pa., glass company to test the ad- 
vantages of different colors for increasing 
the visibility of airplanes. 

‘The unique chamber, a room fifty-five 
feet squareand fifteen feet high, isequipped 
swith artificial lights. Steam’ is shot in 
through pipes, smoke through flues, and 
‘water from ceiling sprays to reproduce 
artificially anything from a thunderstorm 
toa dense fog. Model planes, painted in 


| 


i 


different colors, are 
placed in the room 
and each one observed 


ditions thus made to 
order, 

A pilot in flight 
can best see another 
airplane of solid color, 


the tests showed, 

when it is painted & 

dark blue, (Chrome yellow ranks second 
in ‘the experiments for greatest average 
visibility inthe air, and orange, red, 
and green next. Light blues or grays 
make’ a plane hard to dstnguith i the 
air, int poorest 
visibility of all Uecause of its tendency 
to reflect all colors. A good two-color 
combination for visibility’ proved to. be 
yellow and red 


Four-Hand Airplane Clock 


'WO minute and two hour hands are 
features of a new style of clock de- 
eloped especially for use in airplanes. 
‘Two stationary hands are colored red and 
are set by the pilot at the start of a flight 
bby means of 2 knurled knob to show the 
time of the take-off. The other pair moves 
Comparison of the two sets of hands 


shows the length of time the plane has 
been in the air, without the need of any 
intricate stop watch mechanism. 


Commercial ““Blimps”* Fly 
132,000 Miles Safely 


IX “blimps” operated by an Akron, 

‘Ohio, rubber concern and forming 
America’s only commercial dirigible feet 
are reported to have carried 6,000 passen- 
‘gers more than 132,000 miles without 
injury to ‘or crew. The tiny 
lirgibles have landed more than 4,000 
times in establishing this record. 
sme of the fights have taken the small 
airships considerable distances. across 
‘country. The largest of them, the De- 
Jender, ‘bas a cruising radius of 1,000 
‘miles. “This ship carries six passengers in 
addition to its crew. Only two of the ships, 
the Pilgrim and the Puritan, have been 
in service as long as a year. 

Following the success of the new metal 

blimp ZMC-2, built in 

Detroit, “Mich., for the 
Navy, ‘the builders an- 
nounce plans for a new 
all-metal dirigible nearly 
as long as the Lor Angels. 
With a lift even’ greater 
than that of the Los dn- 
scles on account of ts thick 
shape, the new ship would 
carry fifty passengers. 

Meanwhile work is pro- 
sressing at Akron, Ohi 


ip 
its sister shi 
structed, will be as big. 
the Los’ Angeles and tt 
Graf “Zeppelin put to- 
ether. ‘The ceremony of 
“laying the master ring,” 
by driving a gold rivet, 
was performed. recently 


A Clearing House 
for Inventions 


(0 MATTER how 

queer the inventions 

of aviation enthusiasts, a number of manu- 

facturers take pains 'to consider them 

carefully for fear that otherwise some 

really revolutionary idea may be lost. A 

Detroit aircraft firm even maintains a 

special research bureau to consider the 

worth of what are generally regarded as 
“nut” inventions. 

One hopeful inventor, this department 
reveals, submitted elaborate drawings of 
a remarkable scheme in which the blast 
‘of an airplane propeller would operate 
another motor and help drive the plane— 
‘a sort of “perpetual motion” idea, 

‘Another had a new way of keeping ait 
planes from getting lost in the fog. At 
the home airport there would be a large 
spool of thin wire, with one end attached 
to an outgoing plane. On the trip home 
the pilot would reel in the wire and follow 
it back—or so thought the inventor. 

For a round-the-world flight, one in- 


ventor conceived a huge plane that would 
drop passengers in gliders as it passed 
without stopping. In another plane a 
possible safety device for a disabled plane 
was a large rubber bag which inflated 
with bydrogen from a tank, would sustain 
itlikea balloon. Just how such feats were 
to be accomplished the inventors in their 
‘enthusiasm sometimes overlooked. None 
the less, according to the aircraft concerns, 
any really promising scheme is sure to 
‘obtain careful consideration, 


Only One Out of Twenty 
Passengers Is Airsick 


ers are subject to 
that curious aerial malady that corre- 
sponds to seasickness on the ocean. This 
is revealed by a survey recently made by 
the Daniel Guggenheim Fund for the 
Promotion of Aeronautics, which also 
‘concludes that airsickness is much more 
‘easily prevented and cured than seasick- 
ness, 

"The three causes which lead to air- 
sickness, it was found, a 
ness; second, bad ventila 
least important, the motion of the plane. 
Airsickness is almost entirely restricted 
to passengers flying in closed cabin planes, 


New Pursuit Plane Goes 
181 Miles an Hour 


RIVEN by a 600-horsepower motor, 
‘and with the framework of its 
smlined fuselage constructed of a 
fnew lightweight type of steel, the P-6, 
latest Army pursuit plane, is said to be 
‘eapable of a speed of 181 miles an hour. 
Officials say that it will enable the United 
States Army Air Corps to bid success- 
fully against the air services of the world 
for supremacy in pursuit aircraft, 

"The chief feature of the new plane is its 
lightness. Besides the reduction of weight 
by the use of light alloy steel 
in the frame construction, the 
weight of the cooling plant 
and the head resistance have 


Hiqud cooling system, devel 
oped by the Engineering 
Section of the Army Air Corps 
fat Wright Field, Dayton, 0. 
This innovation is said to 
havebrought the weight of the 
liquid-cooled engine down to 
that of an air-cooled power 
plant without sacrificing any of the advan- 
tages of liquid cooling. In comparison 
with water, only small quantity of the 
new liquid is required. Consequently the 
frontal area of the plane, owing to 
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smaller radiator surfaces, is reduced by 

forty percent. 
When empty, the plane weighs 2,430 
h speed of 181 miles 


‘cruising speed, and is'eq 
auxiliary tank with an 
gallons of fuel 


Air Mail to Patagonia 


ATAGONIA, the sparsely inhabited 

‘southern region of Argentina and long 
the symbol of remoteness, is now linked 
fo the reat of the world by air mai. 

-week mail and passenger service 
has just been inaugurated between the 
city of Commodor Rivadavia, situated 
less than 600 miles north of Cape Horn, 
and Buenos Aires, in Argentina. Through 
the new link and connecting American 
airways, a letter takes but ten days to 
travel Between Patagoaia and the United 
States. 


Largest Amphibian Could 
Fly across Ocean 

ESIGNED for transatlantic flying, a 
new SRagnce built at Chicago is 
iid to be able to Ay 4,200 miles without 
alighting. It is the largest of its kind in 
eas ecavivaeene 
all-metal Hiner has & wing spread 

of seventy-two feet and carries fourteen 
persons. Its three motors give it a high 
Speed of 130 miles an hout. Eleven more 


of the giants are to be built during 1930, 
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ssenger plane, to be of 
projected for the future, 


it is reported. 


Air Express Has Carried 
Nearly 3,000 Tons 


ABOUT, 5:85,000 pounds of express 
hhave been carried by airplanes oper- 
ating over American air lines during the 
last three years, according to a recent re- 
port of the United States Department of 
‘ommerce. Fast delivery of newspapers 
‘one of the services performed by ex- 
press planes, and another has been the 
transfer of large sums of money in bullion 
and currency. Cut flowers, jewelry, vege- 
tables, and fruits are among the’ other 
varied items that have been speeded by 
air express. 


Stickers Call Attention 
to Air Mail Letters 


USINESS letters by alt mall would 
receive special attention, plane oper- 
‘ators have contended, if the recipient of 
such a letter knew that it came by air. 
However, the envelope, the only evidence 
of ts manner of delivery, often is removed 
and thrown into the wastebasket before 
a letter reaches the person to whom it is 
addressed. 
Recently an easter ais mail line tried 
the experiment of printing a gumm 
sticker bearing the words “Air Mail!” 
that could be attached to the letterhead 
of every letter dispatched by plane, and 
distributing the stickers to 3,000 business 
houses. The plan worked s0 successfully 
that more than a million of the stickers 
have been used so far, and 40,000 firms 
have requested supplies. 


Cuggenheten Safety Test 
las Few Survivors 

UR planes remained in the 
Daniel Guggenheim Safe Aircraft 
Competition at this writing, with a fifth 
a possible contestant, The rest of twenty 
five planes originally entered cither had 
failed to pass the qualification tests or 
had withdrawn. Two of 
the planes had crashed. 
‘The object of the 
competition, at Mitchel 
Fiel ¥., is to de- 


best performs the difficult 
maneuvers required by the rules is eligible 
for a grand prize of $100,000, and five 
consolation prizes of $5,000 each are to be 


“Wing slots,” small auxiliary wings to 


Fennvany, 1930 


climinate risk of tail spins, distinguish the 
Curtiss Tanager which was leading the 
contestants with fifteen of the eighteen 
aquired maneuvers succesfully accom 
plished. ‘They resemble those of the 
Handley-Page, the only surviving British 
‘entrant, except that they are manually 
controlled, Those of the Handley-Page, 
which was second with twelve maneuvers 
accomplished, were automatic. 

‘One of the remaining contenders was 
the Conninghan-Hall plane, most radial 
of all, a monoplane with a tiny stul 
Shove i Alr streams through the hallow 
lower wing. A Ford-Leigh plane, with a 
different type of slot or “safety wing” 
from the Curtiss and Handley-Page, also 
remained. 


Passengers Ride in Wings 
of Biggest Land Plane 


rN A successful maiden flight of half an 

hour, the world’s largest land plane— 
the Junkers monoplane G38, with a wing 
span of 148 feet—recently vindicated the 
expectations of its builders. It is called 
the nearest approach to the ideal of air- 
plane designers—a “flying wing,” unim- 
Peded by outer projections and with ex 
posed motor surface and fuselage reduced 
toa minimum 

Passengers ride actually in the wings of 
the giant craft, and view the passing 
scenery from giass windows cut in the 
wing surface. Motors also are placed 
within the wings, which are thick enough 
for a man to walk erect inside them. 
Four huge wheels about the size of loco- 
motive wheels constitute the landing gear 
and absorb the crushing blow of the ship 
when it lands 

‘The ship is designed to accommodate 
forty passengers, although it can carry 
hundred if nectar, placing it not far 
behind the Dornier DO: largest sea 
plane in the world, with its wing span of 
160 feet. The Junkers land plane is 
seventy-five feet long, compared with the 
130-foot length of the Dornier monster. 
‘The Junkers’ four engines total 2,400 
horsepower—the Dornier’s twelve motors 
total 6,300 horsepower. 

Within ten years, according to Dr. 
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‘A new “fying wine”™—the huge Jun- 
Sings Te 35 feet bg. = 

[148 fee Compare en sine with tat 
‘st the smallentJunbers plan, tn the 
feegroand. "AL the tight.” One of 
tie plane's eoormeus lnsding wees 


Claude Dornier, designer of 
the DO-X, giant seaplanes will 
be able to carry a useful load 
of 100 tons—about double the 
entire weight of plane and load 
that has ever been earried into 
the air at once. Already 
Dornier planes of the size of 
the DO-X are planned to be built in the 
United States. The British Air Ministry 
has contracted for a twelve-motored plane 
of similar dimensions, but with three wings, 
fone above the other, and a greater fying 
speed 

Even greater st 


are projected. On 
another lustrated the plan of 
Dr. W. W. Christmas, Connecticut ai 
lane designer, for a '160-passenger ait 
iner for cross-country service 
United States. Another eastern firm is 
planning an air liner capable of carrying 
‘300 passengers and a crew of 104 between 
New York and London. This company 
proposes to build first two experimental 
exalt, costing $5,000,000 each—two, be- 
caus atleast one i expected tobe wrecked 
the tests. 


Flight to South Pole 
a Navigation Triumph 
ONE ot the most, serous rob 
ems with which Commander 
Richard E. Byrd had to contend on 
his recent spectacular dash by air 
to the South Pole was how to find 
Ss way ack, air experts declare. 
Capt. L. A. Yancey, air navigation 
authority, points out that at the 
pole all directions are north. A 
compass is valueless. A flick of the 
‘wrist, and Commander Byrd might 
have found himself headed for far- 
off Asia or Africa instead of return- 
ing along the meridian of 165 de- 
agrees west longitude that brought 
im safely back to his base in Little 
America 
‘The fight was a unique test of 
airplane operation. By nineteen 
hours of fight through extreme cold 
and high altitude on the way to the 
Pole, Byrd gave his engines a. try- 
out almost impossible to duplicate 


ion is 
particularly important in pushing air lines 
into frigid regions. 

‘A special type of supercharger used! on 
the central engine proved satisfactory in 
enabling the motor to “breathe” in the 
thin air under terrific load. The use of 
air-cooled engines was vindicated despite 
the fact that there was no way to shield 
them from the cold. 


fon the test block. Such inform: 


Cut Flowers by Plane 


Tenet a recently developed sys 
tem of transporting cut flowers by air- 
plane, thousands of tons of blooms from 
the Netherlands, put aboard fast planes 
at the Dutch airports, of Schiphol and 
Waalhaven, reach foreign markets each 

day still fresh and dewy. Through’ 
pom means of transport, not only does 
rip require only a few hours, but the 
jets are safeguarded from 

coat bending 


Now—Flying “Minute Men” 

WENTY-TWO New Jersey civilians 
Thay formed the “Newark 
Service,” an independent flying organiza- 
tion, and started taking fying Ison 
‘Then they donned uniforms of their own 
creation, appeinted officers, and offered 
their services to the Government as a 
tunit of fying “Minute Men" in the event 
of a national emergency. 


Helium Cost Cut Again 

NEW economy in producing helium gas 

for dirigibles is reported by the 
United States Bureau of Mines. The 
cost has now been reduced at its Amarillo, 
‘Teaas, plant to Jess than a cent and a half 
Ber cube foot. Once helium cost $2,000 
‘a cubic foot. 
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Which Five Inventions Are Greatest? 
Seven Cash Prizes for Best Selections 


SPIRITED discussion was started 
among the editors of Porutax 
wexce Mowtuty the other 


day by the news that a Phila 
delphia judge had admitted the talkie 

ession of a burglar in evidence at the 
trial of the prisoner. 

Here,” said Edgar C. Wheeler, Asso- 
ciate Editor, “is a striking example of 
the quick and far-reaching effects of an 

nus invention. The talkie is only a 
years old. It has given pleasure to 
millions of people. It is being applied in 
education, And now, it plays an impor- 
tant part in a court room. 

This led to a general discussion on the 
question of which inventions had exer- 
ised the greatest influence on the prog- 
of civilization, and the talkie was 
forgotten. The electric. light’s 
was a recent. memory, 
descent lamp readily found 
‘a champion in Raymond J. Brown, Ma 
aging Edit 
“From a nation of kerosene lamp 
trimmers and candle-users we were able 
to turn night into day with Edison's 
slectric light,” he declared. “I cannot 
imagine a greater contribution than the 
efficient illumination of electricity.” 
“And the electric lamp does things that 
kerosene lamps could never do,” added 
Alden P, Armagnac. “Diminished to 
ea-size, it tips the end of a surgeon's 
istrument to light a delicate operation 
within the human body,, Ia thousands of 
es it controls trafic.” 
‘Speaking of trafic,” put in Israel 
Doskow, Art Editor, "how about the 
automobile? I nominate it as one of the 


greatest modern inventions. It is allow. 
ing people to broaden their minds by 
travel in a way that was impossible a 
generation ago. 

“But the vehicle of the future is the 
airplane,” said Edwin W. Teale. “With 
its speed it is opening a new realm of 
pov or faking te poles he 
world together. 

“How about the steam engi 
Travis Hoke, the Editor, pat in. “Watt's 
first steam engine was a crude thing, but 
it started an industrial revolution that 
brought about our modern system of 
factories and mass production.” 

“Today, however, electric power is 
running factories and. mills as never 
before,” observed Dr. E. E. Free, Con- 
tributing Editor. ve Faraday’s 
electric dynamo to thank for that. The 
dynamo had to come before electric 


lights were possible, or industrial power 
could reach its present stage.” 
“To my mind world comimunication is 


asimportant as industrial achievements,” 
said Michel Mok. “My vote would be 
cast for Morse’s telegraph and all the 


things that depend upon it—cables, 
stock market tickers, train dispatching 
systems, 


HILE we are on the subject of 
communication,” Alfred P. Lane, 
Technical Editor, add, “don't forget 
it has opened 
lanes to hitherto in- 
accessible parts of the world. Why, even 
at the South Pole Commander Byrd 
could talk with New York 

“Don’t forget to mention the tele- 


phone, too,” added Arthur Wakeling, 
Home Workshop Editor. “And quite as 


important as single messages, I should say, 
is the distribution of knowledge by the 
printed word. 


When you're. talking 
omit 


In this manner, a score of inventions 
passed in rapid review. Aside from those 
Tnentioned, the following were deemed 


cotton gin, Westing- 

Drake, Otto's gasoline 

engine, Tesla’s alternating current motor, 
reave’ spinning jenny, MeCormni 

ine, Goodyear's vulcanized 

lectrie welding, 


Howe's sewing machine, Eastman's trans: 
She 


mal conference, would these. selections 
have met with your approval? 

Whick fire inventions and inventors do 
you consider greatest? “For the best 
answers to this question, stating the 
reasons for your preference clearly and 
simply, in. 300 words or less, PoruraK 

Mowraiy will award a First 


Prize of $50, a Second Prize of $25, and 
select 


ive Prizes of $5 each, You may 
our five favorite inventions ani 
rs from the foregoing 
not obligatory. 

In making the awards, skill and neat- 
ness of presentation will be considered as 
well as the actual contents of the answers 
themselves. 


The Rules of the Contest 


Which, in your opinion, are the five inventions that 
hhave ‘exercised the greatest and most far-reaching 
uence on the progress of civilization? 

For the best answers to this question, giving the names 
of the inventors and the reasons for your selection, PorvLaR 
Science. Moxtity will award $100 in cash prizes—a First 
Prize of $50, a Second Prize of $25, and Five Prizes of $5 
each 
 Prises will be awarded to those contestants setting 

forth their preferences in the clearest, briefest, neatest, 
and most skillful manner. Answers must not exceed 300 
words in length. In making your selection of inventions, 
you may use those mentioned in the list printed elsewhere 
‘on this page, or you may substitute one or more choices of 
your own. ‘The inventions chosen may be either American 
or foreign. 

Entries must be sent by first-class mail, prepaid, to 

the offices of Poputak ScteNce. Moxtity not later than 
February 15, 1930. Answers may be submitted on any kind 
of paper, but they must be typewritten or written in ink, 
1nd gn ene side of the paper ouly. 


All entries should be addressed to the Contest Editor, 

Porvtak Science. Moxtitty, 381 Fourth Avenue, New 
York City. The name and address of the contestant must 
be written plainly on each page of the entry. Entries with 
insufficient postage will not be accepted. The publishers 
cannot be responsible for delay, loss, or nondelivery of 
entries. No contribution entered in this contest will be 
acknowledged and none will be returned. No letters of 
inquiry regarding points covered in the rules can be 
answ 
15 It is not necessary to buy Porwuan Sctsscr. Mowtany 

to compete. You may borrow a copy from a friend or 
examine one at the offices of Porctar Scrence. MONTHLY 
or at public libraries free of charge. The contest is open to 
everybody, except employees of Porvtax Scrence Montit- 
Ly and the Popular Science Institute and their farnilies. 

The Editors of Portar Screxce Moxtuty will act as 
judges and their decisions will be final. In case of a tie, 
the full prize will be awarded to all tying contestants. 
Acceptance of these rules is an implied condition of each 
entry. 


Fesnvany, 1990 POPULAR SCIENCE MONTHLY 45 


Inside a Modern Grain Elevator 


‘One of the rescued paintings. Tt depicts construction of the Mirae 
Toke which ow It vessels 88 fet from tide level to Miraflones Lae. 
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{he coly oficial eeords on canvas of the building of the Panama Canal, 


Canal Paintings Saved from Ruin 


How Science Conquered the Mold Which Menaced 
Valuable Murals of the Great Panama Waterway 


tion of the Panama Canal, can- 


FEW months ago the five mural 
paintings depicting the construc- 
juare feet of 


at Balboa, were in danger of extinction 
from the ravages of mold. Clusters of 
rreen and white fungi resembling damp 
falcum powder had apparently eaten 
through to the very paint of the murals, 
four of which are reproduced here. The 
‘question was how to get at the disease. 
Tt was impossible to remove the pic~ 
tures, fastened as they were to cement 
walls with 800 pounds of white lead. And 
the circular walls of the rotunda in which 
the paintings reside made a fumigation 
chamber out of the question. Mold 
‘experts, summoned from various corners 
fof the world by the artist at the request 
‘of Colonel Harry Burgess, Governor of 
the Canal Zone, were batiled. But at last 
Prof, Albert B. Newman, Director of the 
Department of Chemical Engineering of 
Cooper Union, in New York City, 
devised a method of dealing with the 
trouble which produced remarkable re- 
sults, He was aided by Dr. Charles 


By 
GEORGE LEE DOWD, JR. 


‘Thom, chief mycologist of the Bureau of 
Chemistry and Soils in the Department 
of Agriculture; Dr. Alexander Scott of 
the British Museum, and other specialists. 


removed by alternate wa 
pentine and alcohol ‘The exposed can 
‘was then cleaned with a liquid fungicide, 
made up of thymol dissolved in alcohol, 
thus dispensing with a vaporized dis 
fectant. This killed the live fungi. The 
dead fungi were dispatched by a thor- 
‘ough washing with ammonia. The paint- 
ings were thus ready for a protective 
coating, which would guard them against 
any future onslaughts of vegetable 
growths which flourish in warm, moist 
climates. ‘The coating. appl 
of thin paraffin, which is transparent and 
without pores, dissolved in a. liqui 


which later evaporates. ‘Thymol was 
mixed with the paraffin as an added pre- 
caution against molds. 

‘The results of the treatment were com- 
pletely satisfactory. ‘The paint emerged 
clear and fresh, and no retouching was 


the builder of the eanal, to 
paint the series showing different aspects 
‘of the great engineering feat, was par- 
ticularly pleased with the outcome. of 
the restoration work, and declared that 
‘the paintings appeared though they 
had been executed the day before. The 
pictures show features of the canal con 
Seruction which are now hidden by filty 
feet of water. To paint them with de- 
tailed accuracy the artist journeyed more 
than fifty times over the entire canal, 
making sketches. 


FTE maccetul we of thymol to save 
the paintings has suggested its exten- 
sion to the elimination of mold in the 
tropics where it is x constant, menace 
and will attack anything that will nourish 
the seeds of the fungi. 


Fennvany, 1930 


POPULAR SCIENCE MONTHLY 


Meeting Emergencies in the Air 


The War Bird-Instructor Who Taught Larry Brent 
Tells of Tight Adventures with the Unexpected 


THE unexpected rides with every 

t. From the takeoff run to 
the three-point landing anything 
may happen, 

‘My strangest ad- 
venture took place only thirty feet 
above the ground, I had landed a 
‘Travel Air at a practice plot five 
miles from Curtiss Field, New York. 
‘At the far end was a high tension 
line, When took sh the ship 
acted queerly. It would sy 
and then alow, down, It flew tail 
Heavy, Tealdn'cinnb ght Ae fall 
un It kepe jerking along in. rab- 

¢ hops through the air. Two 
seconds before reaching the high 
tension wires, I cut the gun and 
landed, ‘What I saw, when I jumped 
from the cockpit made my hair stand 
on end. 

‘A hundred and fifty feet of heavy 
steel cable dragged behind the plane. 
‘Years before, workmen, erecting the 
ling had left i lying fn the weet 
The tail skid had picked it up and the 
bent ends of the cable had been jerking 
through the long grass like anchors, 

Tn 10,000 fights such an accident 
probably would never be repeated. 
Another 100 feet in the air and the cable 
ould have dragged over the high ten- 


sion wires. ‘The ship would have nosed 
down, setae tere them, ‘Thousands 
‘of volts wo along the 


have leaped 
cable to the ground, The pilot's seat 
‘would have become an electric chair, 
“The point of that story is the first rule 
in mecting emergencies in flying. The 
instant anything seems wrong with a ship, 
point down the nose. Land as soon as 
possible. 


ANY times, little twists of fate play 
a big part in piloting. Not long 
‘ago, an experienced air mail flyer nearly 
crashed into a mountain in broad day- 
light, When his ship it a bump in the 
dirt from the floor of the cockpit flew 
up’ into his eyes, temporarily. blinding 
him. In the St. Louis Robin, Jackson and 
O'Brine flew continuously for seventeen 
days to set a new refueling endur- 
ance record. Later, Jackson started 
off on a fiiteen-minute exhibition 
hop. He washed out a wing before 
he got off the ground, The heel of 
hhis new shoe had jammed under the 
rudder pedal. 

But the strangest freak accident 
T know of happened to the pilot who 
‘sneezed off his landing gear. 

Tt was in the World War. I was 
fiying with the Bulgarian war birds 
‘on the Saloniki front. One of the 

lots came back from over the lines 
ina fast, wing-clipped pursuit ship. 
As he leveled off with his motor 
dead, he felt a hard sneeze coming 


‘Assen Josdanoft. 
ibe'tlyy, that measures the ability ‘of am airman” 


“18 i conquering the aforeveen.” 


He took a quick breath. He wiggled 
his nose like a rabbit. No good. Just as 
the wheels touched, his eyes. blinked 
shut, his head jerked back, and he ex- 

fed in a mighty “kerchoo!” It made 
jim kick over the rudder, ground-loop 
the ship, and wipe off the landing gear. 
He was’ the most surprised pilot in all 
Europe when he crawled from the wreck- 


age 
8 ground Joop, a plane runs around 
ina small circle on the ground. At high 
feeds, the, machine ‘usually’ tps, A 
wing digs into the ground and a crack uy 
its. "One cea heres ship 
arposely gro is when it has 
Feat anding whee in the aire In this 
emergency, the pilot circles, if possible, 
‘over a field where he can get immediate 
attention in the event of a bad crash. 
He flies low several times to draw atten- 
tion to the crippled landing gear, ‘Then 
he brings the ship down into the wind at 
almost stalling speed, lowering the wing 
pathesldset fue! sted, Eoedinges 
the one wheel, with the draggi 
almost touching the ground, the 


EXT month: “Beating 
the Weather.” What 


Jordanoffhaslearned 
from encounters with fog 
and storm, gales and sleet, 
in 16 years of flying. How 
a veteran faces problems 
every aviator must solve. 


By ASSEN JORDANOFF 


A ‘dnt can be guided by pulling rope 
‘co ude toward which you want Reto wings” 
is ground-looped, reducing speed so that 
when the wheeliess axle digs into the 
{arth the plane is moving s0 slowly that 

it will not somersault. 
ogre ere eailh eo ota 
ringing down a seaplane or fying boat 
on land, A forced landing beyond gliding 
distance of water usually means a smash, 
Sometimes a ship can be saved by seting 
down in the greenest field in sight. The 
plant juices act as lubricant, allowing the 
hull or floats to slide along over the 
ground. The next best bet sa stripof sand, 
‘The grains roll. Avoid plowed ground. 
‘The fine dirt packs and offers high re- 
sistance. It is almost as bad as a stretch 
of rock. When a land 
down in water, the pilot 
the surface, stalls the ship, and paneakes 
lown, 


[STEE spltseond emenencis of the 
‘cockpit there is no time to work out an 
elaborate plan of action. A flyer should 
imagine every possible accident which 
may befall him in the air. He should 
decide beforehand how to meet each. 
When the crisis arrives, he must act as 
instinctively as he winks an eye when a 
hhand passes before it, 


8 


‘The other day, T was ferrying a 
new cabin plane from Boston. 
‘Three thousand feet above hilly 
country, white smoke began shoot- 
ing from the exhaust. The motor 
was getting too much oil. A cyl- 
inder went dead. ‘The plugs were 
fouling. ‘There vas only one good 
field in sight. T cut the limping 
motor and headed for it. If T had 
been flying low, I couldn't have 
made it. In a forced landing, al- 
titude is asimportant to an airplane 
as lifting gas is to a balloon, 


F A motor cuts out at $00feet, the 


lot has less than three seconds 
to decide upon a landing place. And 
he can’t change his mind. Unless 


he is above 200 feet, he must land 
practically straight ahead, Above 
fat height, he ean spiral With a 
lead ‘engine, the nverage ship can 
glide six or eight feet ahead for 
‘every foot it descends. That is, if it 
is a mile up it can glide six or eight 
miles before reaching ground. Over 
‘open country, I fly at an altitude of 
ae. feet: over rough territory, 
es 
In a forced landing, the great 
problem is: How far can I glide? A 
Simple way to estimate the distance 
fata put the ship down at its correct 


ging angle, This an be determined by 
ening to the pitch of the humming 
wires. If the 5 too. steep, the 


itch is high, “If it is too fat, the pitch 
Eiiow. With a little practice, the eat 
earns to di correct sound, 
With the plan se, sight along 
the nose. The spot where the eye 
strikes the ground marks the limit of 
{out filing range. Ordinarily any feld 

yw the nose of the ship can be reached. 
‘Those beyond the nose might as well be 
in Timbuctoo. If you try to reach them 
you will stretch your glide, lose flying 
‘Speed, stall, and, plunge to earth. “The 
gravey: 


ilide’Pis the merited 
name for one that is dangerously flat. 
‘The opposite extreme, one too steep, is 
known around "The ‘Student's Roost 
at Curtiss Field as “The Otis Glide,” 
because the ship drops like an elevator. 


HE worst forced landing I ever had 

‘occurred during the war when my 
spel tank explo over the enemy 
ines. We were fighting against the 
French near Saloniki. Two of 
‘our planes were shot down a 
few miles over the lines. We 
received word that several 
French machines had landed 
near by. Onlers were given to 
bomb them. Four of our bomb- 
ers took off. Bad weather and 
engine failure forced them back. 
‘A lone bomber was ontered to 
‘break through accompanied by 
two fighting ships. I was to 
pilot one. 

We took off, I flew a Roland 
D3 at the leit of the bomber, 
200 feet above it. The other 
fighting ship, an Albatross, flew 
200 feet above me, at the right. 
We neared the spot where the 
bombs were tobe dropped. 
‘Then I noticed the needle of the 
air pressure gage on the gasoline 
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Jondanoff wt a Bulgarian war pilot on the Saloniki front. In 
hie article he tells how he got out of many tight places, 


tank moving steadily ahead. A pump on 
the plane forced air into the tank—upon 
which I sat—to drive fuel to the car- 
‘buretor. If the pressure kept increasing, 
the tank would explode under me. 1 
tried to shut off the pump. It stuck. I 
reached for the valve on the tank to let 
‘out some of the air. It broke off in my 
hands. Just then, I'saw the big machine 
below dive, twist, and race for the lines 
with motors wide open. ‘The observer 
was frantically flashing a red signal. This 
indicated that the enemy had come for- 


T forgot the gasoline tank—about to 
explode. any minute. With a spiteful 
‘whine, three Gaome-Nicuports plunged 


from the clouds. Two dropped upon the 
Albatross, highest in the air. One headed 
for me, his machine gun blazing through 
his propeller. ‘The bullets ‘across 
my wing, leaving a trail of holes like the 

rforations between postage stamps, 

fe plunged on, diving over the bomber. 
T dove over him. We went around and 
around, looping and twisting, our machine 
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suns rattling above the whine and 
roar of the motors, The Al- 
batross disappeared, shot down in 
the first onslaught, ‘The other two 
Meovorts fon the Hage boaber 
fe kingbirds attacking a haw 
‘At one time, the big plane was 
forced to 300 feet, and 1 was only 
slightly higher. ‘The artillerymen 
hhad gone crazy. ‘They shot at_all 
inatdy. ita nibble ha epee, 
inately. If a rabbit had a 5 
they would have shot at it too, 


AR the lines, the Nicuports 

turned back.’ I remembered 
the gas tank, pulled back the 
stick, and climbed for all the plane 
was worth, And it was none too 
soon. At 6,000 feet, there was a 
jar, @ rush like wind in a tunnel, 
‘A deluge of gasoline struck the 
‘back of my legs. The cockpit was 
Sooded. I cut the switch. I could 
harlly breathe for the fumes. 
Fortunately the tank had burst on 
the side instead of at the top.. Bi 
‘a miracle, the motor did not cat 
fire. On our side of the lines was a 
mountain with a tiny farm at its 

. T headed for it with a dead 

stick, set the plane down in the 
farmer's back yard, crashed through 
& fence into the barn lot, missing 
cows and chickens, and stopped only, & 
few feet from a row of trees. Thad hardly 
‘climbed out when a distant droning in- 
‘creased. Two light bombers circled over- 
hhead trying to destroy the ship. When 
they headed back for more bombs, the 
farmer and his wife helped me drag 
brush to cover the plane. ‘This camouslage 
saved it, 


HEN a pilot comes down ina 
forced landing that looks as though 
thing, “He shoud tn off Me ones 
le ° 
Anger opined ise He should be 
er rn le shot 
sure his safety belt is fastened, It keeps 
hhim from being thrown out ina sudden 
stop or if the ship noses over. He should 
cut the switch, “Tt lessens the danger of 
fire. He should keep his eyes open until 
the last minute. Some pilots plan to 
throw their arms across their faces before 
the plane strikes, I watch everything to 
the last second, Often I can sce just how 
the ship will land and brace myself 
‘accordingly. If a. plane is 
swung into a side slip just. be- 
fore reaching the ground, in a 
crash, injury can sometimes be 
avoided. The crumpling wing 
‘breaks the shock. In my sixteen 
years of flying, I have had four 
‘bad crashes. And I have walked 
away each time 
on rena 
sel onc the grat haste of 
aviation, lying, a pilot 
should glance at his instruments 
every two or three minutes to 
Keep track of the motor. An 
overheated engine may cause a 
fire in the air—the dread of all 
flying men. In some instances, 
it is well to cut the motor high 
in the air, giving it a chance to 
(Co 
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Back of the Month’s News 


World's Most Accurate 
Portable Timepiece 


INGS of crystal quartz not much 
larger than finger rings form the 
hearts of the most accurate port 


able timekeepers yet devised. 
Developed by Dr. W. A. Marrison, of the 
Bell Telephone Laboratories, New York 
ity, the new device has operated as a 
precision clock, week in week out, with a 
ror of less than one one-hundredth 

This is better than the pre 
cision of many clocks used by 
eal observatories, although not 
good as the best of the mechanical tim 
Keepers available to astronomer 

‘The utility of Dr, Marrison’s instru 
ment is expected to be the fact that it 
portable, which the best astr 
clocks certainly are not. 
cision the latter must 
air-tight cases and 
pillars resting on virtually vibrat 
rock, Sometimes these clocks 


and change of temperature 
erystal clocks, on the other han 
carried on a ship, automobile 
aircraft. Temperature 

changes affect them 
but can be compen- 


sated, ‘To the hazards 
of vibration they are 
immune, 


“The erystal clock de 
pends upon the facts of 
Piezo-electricity, like 
the vibrating "quartz 
crystal now used. to 
Keep radio. broadcast 
ers on assigned wave 
lengths. Exposed to 
electric. stresses, 


quarts crystal tends to vibrate at definite 
frequencies. Dr. Marrison selects crystals 
which vibrate, for example, at exactly 
100,000 times. per second.’ Connected 
electrically with one of these crystals is 

vacuum tube circuit which serves to keep 
the crystal in vibration and which is held 
by the crystal to oscillation at precisely 
the same frequency, say 100,000 cycles 
per second. By other vacuum tube appa- 
ratus already known to radio experi 
menters Dr. Marrison then reduces this 
100,000-cycle frequency to a frequency of 


"The new crynal clock, most accurate portable timepiece in the worl 
Tes error isle tha one opebundredth of = second a day. Bt is 
Soneroies by sibeating Finge cat from crystal quarts (ower both. 


precisely 1,000 cycles per second, Thi 
second frequency operates the clock. 

Certain precautions are necessary for 
extreme precision. One of them is to 

d temperature change or its effects 

is the reason for using a ring of 
crystal quartz instead of the more conven. 
tional flat disk or square plate, The ring 
shape is less sensitive, itis found, to tem: 
perature changes. Air pressure ‘and hu: 
midity need also to be controlled inside 
the glass case housing the vibrating cry’ 
tal, for even a thin film of moisture on 
the surface of the erystal ring would alter 
the rate of the crystal’s vibration, 


A New Anesthetic 


SEARCHING for a poison, two Uni 
versity of Toronto, Canada, biologists, 
G. W. H. Lucas and F. C. Henderson, 
cently red a new general anes- 
thetic, cyclopropane. ‘Tested upon ani 
mals, this gas is said to have proved supe. 

# to chloroform for certain kinds of sur- 
al work. ‘The animals returned to con- 
sciousness more quickly and with fewer 
after effects than when given the older 
anesthetic. 

Ever since Davy introduced laughing 
gas, a hundred and thirty years ago, ex- 
perimenters have heen secking more effec 

ive means of producing unconsciousness 
without harming the human system. In 
1831, three men, Guthrie, of Sackett’s 
Harbor, N. Y.; Soubeiran, of France; and 
Liebig, ‘of Germany simultaneously’ 
covered chloroform. In an_ operating 
room at Edinburgh, Scotland, it was first 
used in 1848. ‘Two years before, ether had 
been administered for the first time. 

‘Al general anesthetics affect the hu- 
man system in much the same way. They 
have a strong affinity for nervous tissue. 
Chloroform, for instance, collecting in the 
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tissues of the brain, affects it so that nerve 
impulses do not pass through. Conscious 
‘ess returns when the blood has removed 
the chloroform from the tissues and the 
brain and nerves resume functioning. 

‘An anesthetic affects only the volun- 
tary nervous system, unless an overdose 
is given, while a deadly gas deadens the 
involuntary nervous system, controlling, 
breathing and heart action. 


U.S. Army Truck Runs On 
“Gasogene”—Wood Fuel 
{T THE Presidio in San Francisco re- 

cently United States military author- 
ities tried out an Army truck running on 
anew fuel system burning wood. “The 

combustion outit somewhat resembles a 

furnace, Wood blocks are burned in an 

‘open container, the fumes given off pass 

through four cylinders, and emerge as 

gases which, carried to the engine, are 
there exploded like ordinary gasoline. 

‘Gasogene” is the name given to this 
new fuel product from wood which has 
been worked out by LieutCol. Ernest 
Imbert, a retired French Army officer. 

Tt represents the latest development in 
‘the sclentifie search for efficient sub- 

tutes. for. gasoline as motor. fuel. 

Experiments have been made with alcohol 

engines; with methanol, wood alcohol 

made. from coal and. water, and with 

‘ethyl alcohol, the alcohol of bootleg. A 

fuel from electrically heated vegetable oil 

has been suggested by a Russian named 

Makhonine. Professor Franz Fischer of 

Germany has experimented th the 

artical production of gasoline. Dr 

Friedrich Bergius of Heidelberg has com- 

bined compressed hydrogen directly with 

coal paste to make alcobol. 

So far as is known, Switzerland alone is 
to try out “gasogene” on a large scale. 
Gasoline has recently been quoted there 
at forty cents a gallon. 

While an. economy’ of seventy percent 
was effected by the new ga may be 
‘useful only for vehicles maintaining uni- 
form speed. 


A Tree Within a Tree 


TATURE’S freaks usually are the 
least expected. Roaming his orchard 
‘a few weeks ago, Cook Walker, of Laytons- 
ville, Md., singled out a York Imperial 
apple tree thirty-five years old ready to 
cut for fireplace wood. He felled it and 
laid it on the block. When he made the 
first lengthwise chop into the log, to hisas- 
tonishment out popped from between the 
two halves of the log the original nursery 
tree from which the aged apple tree had 
sprung. The nursery sprig, though long 
ince dead, had kept its identity through 
the years, and” was 
lodged within the matur- 
cd tree like a stick in 


at the original sprig 
was dead there coul 
no doubt. Only three 


diameter, itbore the knife 
marks made on the stubs 
of its branches thirt 

five years before, and it 
retained the knots made 
when it was pruned at 


that time. Puzzled, 
Walker took a cross sec- 
tion of tne entire apple 
trunk to the Bureau of 
Plant Industry at the 
United States Depart- 
meny of Agriculture, 
where L. C. Corbett, the 
principal horticulturist, 
unraveled the mystery” 

‘The question to be 
answered was: How 
‘coulda tree grow and at- 
tain size when the top of 
the nursery tree from 
which it developed 
died soon after plant- 
ing?, Horticulturist Cor- 
bett’s explanation of the 
Fiddle was adroit. The 
‘wood of the young tree, 


which included the 
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‘woody fibers of the trunk, died, he 
claims. But the cambium, ‘which 'may 
be called the perpetually youthful 
tissue of the tree, and which in receiving 
the plant food by ducts from the leaves 
builds up the woody fibers and the bark, 
remained alive. Hence this cambium por- 
tion was still eapable of cell division, and 
went on creating woody rings which 
eventually became the trunk of the full- 
grown orchard tree cut down by Walker. 
This process also accounts for the absence 
of any bark on the dead nursery sprig. 
‘The nutrition of the tree, says Corbett, 
must have entered through vessels in the 
dead wood of the sprig, which still con- 
tinued to act as conductors of sap, 


World's Largest Shovel 


MONSTER electric shovel, which 
can lift 100 tons—the weight of a 
‘medium-sized locomotive—to the height 
of a seven-story building, began a Hercu- 
Jean job recently when the Fidelity coal 


mie, Du Quon, I, was opened, 

Largest in the world, the excavator 
was designed for a capacity of twenty 
cubic yards. For its present use, how- 
ever, the capacity of the dipper has been 
reduced to fifteen cubic yards. This al- 
Jows for an extension of the boom, which 
gives the shovel a greater reach, "In one 
bite, it can scoop up a load of ‘material 
sufficient to fill a bathroom, or enough 
coal to heat a good-sized dwelling for an 
entire year—about sixteen tons. Doing 
this and dumping its heavy burden takes 
Jess than one minute. 

Weighing approximately 1,600 tons, 
which is twice as much as the biggest 
shovel previously made (the ordinary 
type used in city excavation work weighs 
about thirty tons) it is equipped with a 
twenty-ton crane for handling its. ma- 
chinery. Its electric equipment has a ca- 

pacity of about 
warsepower. Yet ‘one 
man ean contro all of 
its operations. 

With this and many 
other pieces of modern 
electrical equipment, 
including a tipple that 
serves seven railroad 
tracks, the company 
controlling the Fidelity 
mine expects to mine 
and handle 1,500,000 
tons of coal a year. 

‘Large though this 
output may scem, it's 
f'drop in. the bucket 
‘compared with the to- 
tal annual coal produc. 
tion of the United 
States, the greatest 
coal country on earth. 
In 1927, the latest pe- 
riod for which figures 
of the United States 
Bureau of Mines are 
available, $45,000,000 
metric tons were mined 
here (a metric ton 
is 2,204.6 pounds). 
Roughly, this would 
be sufficient to erect, a 
black duplicate of the 
wall of China around 
the country, and the 
coal would contain 
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enough power to lift that wall 200 miles. 

Germany, in 1927, yielded 304,400,000 
metric tons, and the United Kingdom was 
third with 259,500,000. The world’s 
total production ‘for ‘the year was 1,475,- 
(000,000 metric tons. 

‘While this is an enormous harvest, the 
world’s coal supply shows no signs of ex- 
haustion. At the present rate of con- 
sumption, the earth still holds enough fuel 
for about 5,000 years, 


Hearing without a Sound 


-ARING with an eardrum vibrated 
by electricity instead of by sound 
waves, a man in New "York City recently 
listened to music inaudible to other mem- 
bers of an audience witnessing a demon- 
stration by Dr. Sergius P. Grace, of the 
Bell Telephone Laboratories, ‘Dr. Grace 
was connected electrically to a, powerful 
vacuum tube amplifier, When he placed 
A finger tip agninst one ear of a member 
of the audience, using a sheet of paper as 
insulation, the eet wasto produce con- 
denser type loudspeaker with the finger 
tip as one pole and the eardrum and sur- 
Founding At athe other. This vibrated 
the drum of the stoppedup ear just as 
though sound waver were reaching it 
"The experiment, which appears to have 
no practical value at present, demon- 
strated a novel way in which sound may 
be directly transmitted to the eardrums 
ether than by ordinary sound waves. 
Every sound ordinarily heard, from the 
humming of a gnat to the crashing of 
thunder, reaches the ear through vibra- 
tions of iases or solid substances. Light, 
heat, and radio waves pass through the 
ether, Sound waves cannot travel through 
2 vacuum.” They require gases or solid 
Substances as a medium of travel 
Vibrations that 
duced mechanically in several. wa 
the phonograph, the needle, following the 
lupsand-down of the side-to-side waves in 
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Grace of the Bal Toephone 


ord, moves the dia. 
ment. In the tele 


the groo 
phragm of the inst 


vibra 
over the wite. 
dark bi 


ll. This transforms 
of Tight 
ical impulses 
diaphragm as in a telephone 
‘One of the latest uses for the last 
method was also demonstrated: by 
Dr. Grace recently in the form of an 
instrument that makes audible 
the numbers called on a dial tele- 
phone. When a number is dialed 
the operator hears it announced 
vocally. Small reels of talkie film 
contain a voice record of the nu- 
merical units from zero to ten. These 
reels turn automatically to the num- 
bers corresponding to those dialed 
by the caller. By a mechanism sim- 
ilar to that used in talking movies, 
the numbers are made audible. 


How Birds and Flowers 
Get Their Colors 


OR the first time, the beauty of 
field and garden’ has been put 
fon a quantitative, scientific basis, 
‘Actually charting the colors of cos- 
tos, rose, and gladiola is the feat 
recently lished 
uel G. 
Lamp Company. He recorded the 
hues of these flowers with a spec- 
trophotometer, an instrument that 
analyzes the composition of tints, 
to show how Nature compounded 
the colors. ‘The pink tint of the 
briarciff rose, for example, turns 
out to be a mixture of a litte blue, 
some green and yellow, consider” 
able orange, and nearly as much 
BA oat i 


SL 


How Much Do You Know 
About the Human Body? 


TEST, your knowledge with 
these questions, chosen from 
hundreds asked by our readers, 
‘You will find the correct answers 
on page 150, 


ow. do you heep your bal- 


2. What makes you sneeze? 
3. What makes muscles work? 


Why do some people grow 
so tall? ee 


5. What causes rheumatism! 
6. What makes the heart beat 
What does it mean when 


hey saya runner or athlete 
has his “second wind?” 


8, Has a nervous, high-strung 
person too much nervous 
eneray? 


9. How do poisons destroy 
| ite? 
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On the following pages are presen 
treating. and unusual things people are doing in all parts 


the nev 


Ele 


‘TIME and energy saver of un- 
usual efficiency has been in- 
troduced into railroad yards 


of London, England. A scene 
which is becoming familiar at King’s 
Cross Station is the coaling of a 
giant locomotive within fifteen 
inutes, by an electric elevator. 
‘This new yard machine can be 
operated by one man and can feed 
fifty engines a day 

The work of coaling a locomotive 
is performed in three simple opera- 
tions. First, a small truck loaded 
with ‘coal runs into position on a 
separate track under the two 
staunch arms of the elevator. 
the piece of track on whic! 
the truck stands acts as an elevator 
floor, and lifts the truck, together 
with'a chute fitting above it, up a 
shaft to the proper height above 
the waiting locomotive. Lastly, by 
a combined movement, the chute 
and truck swing through an arc 

point directly over the locomot 
tender. The chute can now receive 
the coal from the truck and empty 
into the tender, a single electric con- 
trol managing the entire operation. 
e arrangement kills two b 
th one stone, for while the engine 
being coaled it stands overa work- 


ing pit wherein mechanics may oil 


running gear of the 
thorough inspection. 


Gems Fourteen Feet Long 


OCK crystals as long as an automobile 
were recently uncovered in a quart 

near Albany, Maine. ‘The remarkabl 
columnlike structures of beryl measured 
from twelve to fourteen feet long and 
from two to three feet thick. A movement 
is on foot to obtain the gigantic semi 
precious stones for preservation in a 
Beryl is a silicate rock, 


ed a month's record of invention and brief bits about 
the world, 


ctrified Coaling Station Feeds Locomotives 


This extremely ligh 

pound. Geologi 

Bu cart 

t Aircraft 
been conduct- 


s with the rare metal, 


ot 


Wood Fibers May Cut Cost 
of High-Grade Papers 


REVOLUTION in the paper mak- 

Ling industry may result from ex- 
periments conducted by  the- United 
States Bureau of Standards to show that 
certain wood fibers can be chemically 
treated to remove the excessive amounts 
of impurities they contain and thus make 
them suitable for the manufacture of the 
high-grade, durable papers used for per- 
manent records. If the process is a suc- 
cess, a great saving will be effected, 
‘as wood fibers are much cheaper than 
cotton and linen fibers. Books and mage- 
zines would attain a much higher degree 
‘of physical permanency, 

Linen and cotton rags, containing cellu- 
lose comparatively free’ from impurities, 
produce the grades of paper used for r 
fords and good stationery. ‘They are 
boiled in chemicals, shredded into a 
pulpy mass, bleached, and dried. Paper 
for books and magazines is manufactured 
from pulp produced by cooking chips of 
‘wood in chemical solutions, which remove 
most of their impure elements and leave 
the cellulose fiber. “Newsprint”—the 
paper used for newspapers and cheap 

magazines—is also made of wood pulp. 
‘This, however, is not chemically treated 
but produced by a grinding process under 
running water 

jetermine the durability of wood 
ule Daper made by, the Bureau of 
Standards process, chemical analysis 
alone is not sufficient. Accelerated ageing 
tests are made by heating the paper and 
finding the degree of deterioration of its 
Physical and chemical properties. Among. 
the processes employed in these arti- 
ficial ageing experiments are the dry 
baking of the fibers at a temperature of 
212 degrees F., cooking them with steam, 
‘and exposing them to intense light rays 
from a carbon arc lamp, used as a sub- 
stitute for sunshine. 


‘Two New Vitamins Found 
by Women Chemists 


INTIL a few weeks ago the world’s 
biological chemists had let two 
vitamins escape unnoticed. News has 
‘come from London, however, that Kath- 
rine Hope Coward and her colleagues at 
the Laboratory of the London Pharm 
ceutical Society have captured one of these 
chemical eels, and that Vera Reader of the 
Biochemical Department at Oxford Uni- 
versity has captured the other. No name 
hhas been given to the first, It is found in 
fresh milk, lettuce grass, ox muscle, liver, 
and wheat embryo, It is vital to that 
resent-lay scientific pet, the experi 
Mental rat, but it isnot known yet 
whether it is vital to man. 

‘The other is found to be a new sister 
of the vitamin B family. Originally this 
vitamin was a lone brother, the lack of 
which was held responsible for beriberi 
the Oriental neuritis of ancient lineage. 
‘Then chemists divided it into a brother 
and sister, B1 and B2. Now Miss Reader 

entity, vitamin B3, 
light. It is similar to its 
sister B2 in that it is thermolabile; that 
itcan be easily destroyed by beat. Vitamin 
B has acquired special distinction be- 
cause of its presence in yeast. 
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Mighty Machines Test Strength of Metals 


OCEAN liner many times as power- 
al as. the Letathon could. be 
dragged backward through the water, in 
spite of churning propellers, if it were at- 
tached to a giant pulling apparatus for 
testing metals recently installed in a 
laboratory at Berlin, Germany. The 
mighty screws of this machine are said 
to exert, at their greatest pull, a force of 
more than 6,000,800 pounds.” “Another 
apparatus in the same laboratory is re- 
Ported to be able to press with the ste 
‘rushing force of 1,250,000 pounds. ‘The 
two machines are used to test the resist- 
ance of various metals to pull and pres- 
sure, respectively. 

Using a similar squeezing machine, not 
Jong ago, Dr. Percy W. Bridgman, at 
Harvard ‘University, Cambridge, Mass., 
achieved what is believed to be the high: 
‘st pressure ever attained in a laboratory 
5.000 pounds per square inch. “At 
this pressure, which is equal to that on 


‘A pal of six millon pounds i powsitie 
Sih tn ‘ame metal cevting machine 
Powerful seems “stretch” steel girder, 
the bottom of an ocean 250 miles 
deep, steel would flow in a semi- 
liga state, oll would become as 
solid as wood, and paraffin as hard 
as steel. 

‘The plunger of Dr. Bridgman’s 
‘machine operated ina hole in a huge 
block of steel. Once, under maxi- 
mum pressure, the walls of this 
solid steel chamber broke in such 
an explosive manner that frag: 
iments penetrated sx inches of pine 
planking. These particular experi- 
ments were made to test materials 
to be used in the manufacture of 
big guns. It is planned to continue 
them to study the molecular and 
atomic changes that result when 
metals and other substances. are 
placed under great pressure, 


Looking Down on Largest Disigible Hangar 


Tens, erial_photo- 
saph of the mam- 
moth Goodyear-Zep- 
pelin hangar under 
construction at Akron, 
©, was taken during 
the recent ceremonies 
‘marking the beginning 
‘of work on the United 
States Navy. dirigible 
ZRS-4. Built to ace 
commodate what will 
bbe the world’s largest 
lighter thant craft, 
the hangar is capacious, 
enough for three foot- 
ball gamesto be played 
simultaneously within 
it. The actual dimen- 
sions of the hangar are 
4,175 feet long, 325 
feet wide, und 211 feet 
at its greatest 
pa tober arate 
364,000 square feet. 
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Scale Model Shows Plan of Roof-Top Airport. Finds Men Are Hurt More 


IANS for a $10,500,000 
air terminal building for 
Los Angeles, Calif., which 
will include a roof-top land~ 
ing field nearly 1,000 feet 
long, have been embodied 
in a realistic model of the 
the direction of 0. R 
Angello, chief engineer in 
charge of the project. 

Built exactly to scale, the 
model shows a twelve- 
story structure surmounted 
by a level roof 152 feet wide 
and 980 feet long designed 
and equipped. as an “‘air- 
port. On all four sides of 
the roof are banked screens 
of steel netting to guard 
planes from plunging off — 
& plan similar to that used 
on the United States Navy’ 
airplane carvers Lexingion 

‘Saratoza. ‘The screens 
fat each end are arranged so 
that they can be lowered 
for landings, 
the direction in which the 
wind is blowing 

Toy planes are placed on 
the model field to demon- 
strate how ships will land 
and depart 


no labor for its inventor was com- 


pleted recently by Thomas G. Duncan, 
fof Los Angeles, Calif,, after six years of 
work, Duncan's apparatus is an electrical 
working model of machinery designed for 
use in mining operations. Each one of its 
186,000 individual pieces was turned by 
hand on a sixteen-inch lathe, the patterns 
for them being cast and made in the 
inventor's back yard. 
‘The machine itself is designed to 

form almost all the operations required 
in mining. In mines where a full-sized 


machine is installed, the inventor claims, 
be able to perform work 
requiring at least twenty-five 
men. The machinery itself may be oper- 
ated by one man. 
Duncan is himself a veteran mining 
man, He spent twent 
Mexico in mining operations and is said 
to have been the last American to leave 
the country during the revolution of 
1910, 
The photograph below shows Duncan 
demonstrating to friends the operation of 
ure system of mining apparatus, 


Easily Than Women 


EXPERIMENTS to determine the 
nature of pain, Prof. Uginelli, of 
Florence, Italy, has found that the cheek 
‘and the forchead are by far the most 
sensitive skin territories of the bod! 
while the outer arm is by far the tough: 
est. This toughness can be explained by 
centuries of wear and tear to which the 
arms have been subjected in maintaining 
the body defenses. Prof. Uginelli has 
discovered also that women are one tenth 
less sensitive to pain than men, 

Pain is one of the mysteries of medical 
science. About. all that physiologists 
know concerning it is that when the little 
nerve cells in the skin are excited ina 
certain way, as in a stab or prick, the 
result is painful. 


Mysterious “Onion Rays” 
Cause Cells to Grow 


emitted by growing onion roots 
stimulated the growth of cells from 
1a frog's eye in a recent laboratory exper- 
ent conducted by a Swiss biologist, Dr. 
Andre Naville. His test. confirmed the 
i ery of the mysterious 
by a Russian biologist, Dr. 
Further experiments’ will 
ibe made to find out if the rays have the 
‘same effect upon other living cells 
It is estimated that a man of average 
size has 25,000,000,000,000 cells in h 
blood stream alone. In his whole body 
there are at least five times this number. 
An interesting comparison of the total 
surface area of the cells in a body with 
the area of the body itself has been made 
by. biologists 
Calif, Ita cub 
sawed into cubic-inch blocks, the com- 
bined surface area of the smalier cubes is 
twelve, times greater than that of the 
o ‘Applying this principle to the 
fata” bed i ‘Stadfod "bal 
concluded that the surface area of 
cells would total not less than 170,000 
square feet. This is more than 10,000 
times greater than the area of the aver- 
fc human body, which is approximately 
teen square feet. 


Disease Stops Mice from 
Conquering the Earth 


BIOLOGIST once computed that if 

oysters were allowed to reproduce 
without check, they would swamp the 
whole earth inside of eight years. Now 
Charles Elton, zoologist of Oxford Univer- 
sity, England, has stated that if the 
mouse population did not suffer 
periodic decrease, the situation for 
‘would be similar to that for oysters. He 
says that ten years of uninterrupted 
increase on the part of a dozen pair of the 
“cheese-eaters” would cover the face of 
England with a thousand billion of their 
children. "It is some sort of disease, he 
says, which calls a halt to their terrible 
reproductive powers. 

Similar cycles are aimed for other 
‘creatures. One of the well-known proph- 
‘cies of entomologists is that the entire 
world of animal life will be eventually 
dominated by insects. 
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Finds Germs Change Hands 
with Every Clasp 

THEE pleted Chinese caatom of shaking 

hhands with one’s self instead of with 

the other fellow may spread over the 

world if sanitary experts have their way. 

Bacteriologists and physicians often in- 
sist that disease germs may be communi- 
cated from one person to others by a 
handshake. Recently Miss L. I. Given, 
research student at Columbia University, 

ut the matter to test. Several students 
Fad their hands thoroughly scrubbed and 
disinfected. ‘The hand of one student was 
then contaminated by a living bacterio- 
logical culture. This student shook hands 

ith three others, who, in turn, shook 
hands with others, and so on until all 
experimenters had’ had their chance at 
acquiring a germ. All hands were then 
tested for living germs. 

Germ transfers may goas faras thesixth 
fr seventh person in such a handclasp 
chain, Miss Given found. Germs of ty- 
phoid fever, tuberculosis, diphtheria, and 
cholera are_among the organisms ‘thus 
transferable. Apparently the only safe- 
‘uard against infection is the fact that 
nearly all germs are relatively fra 
‘and die on exposure to sunlight and 

“There has so far been no call for volun- 
teers to test the theory that germs are 
also spread by kissing. 


New Fishing Boat Freezer 
Keeps the Catch Fresh 


HALE and walrus meat, centuries 
old and buried in glaciers; has often 
‘been found in such an excellent state of 
reservation that it would make palata~ 
bre roast steak for dinner. A new type of 
fishing trawler, however, that will do the 
work of the glacier for ordinary fish within 
four secor recently made its trial trip 
at Kiel, Germany, and is expected to 
revolutionize deep-sea fishing methods. 
Tt carries a refrigerating plant by which 
the fish, dipped into a sat solution of four 
dlogrees Fabrrenhet, inno time are frozen 
stiff as wood; at the same time the fish 
‘ate coated with crystallized salt. 

‘Thus preserved without a fiber spoiled, 
fish can be Kept nine months without al- 
tering the taste and in as firm a conditon 
as fresh fish. 


This Farm Raises Herds 
of Corn-Fed Worms 


MSHERMEN need no longer fear that 

droughts will cut off their supply of 
bait, in view of a great angleworm farm 
which snow inthe process of rapid growth 
at Alhambra, Calif. With a crop which 
for only six months reached the figure of 
300,000 worms, this novel industry may 
challenge the raising of citrus fruits in 
that state for a place on the map. 

Since the wholesale production of earth- 
worms had its birthday at Alhambra four 
years ago, the output of the farm has 
been steadily increasing, until now it is 
estimated that its crop could care for half 
the demand in the United States. Fed 
entirely on corn meal, these worms often 
reach the age of twenty. When ready for 
sale they are moss-packed in tins. 
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\STRIES that tempt by their appear- 
‘ance but prove to be filled only with 
‘sawedust, and well-browned turkeys whose 
wax flesh defies the strongest teeth, are 
among the products that come from the 
strange kitchen of Herbert Bohrmann, of 
New York City. They are designed not 
for the table, but to adorn the windows of 
delicatessen’ stores, groceries, and res- 
taurants. 
‘The delicacies go through many proc- 
esses before they are ready for distri- 
bution. First, hot wax is poured into 
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A “Baker” of Wax Turkeys and Sawdust Pies 


carefully prepared molds and allowed to 
set in the shapes of steaks, chops, pies, and 
pastries of all sorts, of even fresh” veg 
etables. Then the wax exteriors are re- 
moved from the molds and stuffed with 
sawdust. After this they are prepared for 
the final stage—the painting of them in 
“natural” colors, When the artists who 
tend to thi ‘of the work have fin- 
ished, the “foods” are ready to be distrib- 
uted.’ So well do the artists apply the 
colors that, itis said, only close scrutiny 
reveals the food's artificiality. 


Pencil Holds Note Paper—Envelopes Next? 


CARRYING 4 ol of paper in te bar 
rel, a novel pencil from Germany, 
though no larger than an ordinary maga” 


‘zine pencil, will supply at a moment's 
notice all the materials essential for wit- 
ing a note. In addition, it carries extra 
leads, the iead and the paper being sep- 
arately operated 

‘A flap on the side of the pencil is raised 
to admit a fresh roll, when one is required, 
and the edge of the paper projects through 
aslit at the bottom of the flap. ‘The paper 
may be turned either forward or backward 
by means of a movable band near the 
point of the barrel, and any length of 
paper may be cut off automatically when 
turned out. 

Perhaps some ingenious inventor will 
‘now come forward with a pencil which will 
hold stamps and envelopes as well. 
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MPUIRTY-THREE giant 
vators, some of ther 

8000 tons of clay in twenty-four 

hours—more than 1,400 men could 


dig in the same time, working in ten 
hour, shifts—are part of the elabo. 
rate machinery required to imprison 
the unruly and malodorous River des 
Peres, near St. Louis, Mo,, in a man- 
made’ tunnel and force it to change its 
course, 

‘The River des Peres is a surface drain- 
age stream draining a 100-square-mile 
area, 16,000 acres of this being within 
city limits. Its stench has long been a 
source of annoyance to St. Louis, and it 
was for this reason that the work of 
digging a new course for it and construct- 


POPULAR SCIENCE MONTHLY 


iver Imprisoned in Thirteen-Mile Tunnel 


Contraction work on the concrete une int> 
‘wbich the River den Peres wil be aiverte 
Baow:, A completed tection of the tana 


ing a sewer thirteen miles Jong was un. 
dertaken. The sever is being bi 
retnforced concrete, is twent 
high and thirty-two feet wide, and will 
cost about $11,000,000. Through it the 
river will empty into the Missisipy 
“Big Pete,” the largest of the thirty 
three excavating machines, is powered 
by a M0horsepower Diesel engine. 
Operated by three men, it is capable of 
digging nine tons of clay at a scoop. 


Racing Boat Throws Rider and Leaps Ashore 


\OSSING its driver into the water and 

then charging straight for the river 
Bank, an outboard motor boat came to 
rest high and dry during a recent race at 
Rickmansworth, Hertfordshire, England 
‘As the Invicta IT sped around one of the 
buoys marking the course in the River 
Colne, a tributary of the Thames, H. G. 
Reigate, who was at the wheel, was 
jerked cleanly out of his seat and left 


The pilotless craft headed di 
for the shore and, as it hit the 
shelving bank, leaped four feet into the 
ais to land safely ashore with slight 

lamage. 


3st 


Lustrous Pearl Buttons 
from Clamshells 


MORE lustrous and valuable moth- 
et of pearl from clamshells for use in 
the manufacture of buttons is the aim of 
Professor Max Ellis, a Missourl_phy: 
clogist and investigator for the United 
States Bureau of Fisheries, Rejecting 
ure's methods as too perilous for the 
‘early life of clams, he will raise the 
young ones in test tubes that can each 
‘contain millions of the little buttons-to- 
be. Taking mature exgs from the female, 
he says he can grow in ten days great 
quantities of clams ready for planting in 
4 favorable environment. Lelt to shift 
for themselves in the ocean depths, the 
baby clams would stand about’ one 
chance in a thousand of surviving. 

‘The young clams are to be planted in 
streams just as fisheries are restocked. 
Here, within five to eight years, may be 
developed shells worth from '$125 to 
$1506 to, “The naw mathod of rng 

clams is expected to give a finer ty 
of shell with unusual luster, me 


Habitual Leg Crossers 
Warned of Palsy 


EG crossing, once a unique privilege 

‘of man but lately taken over by 
‘women, should be abandoned by every 
body, according to Dr. Henry W. Wolt- 
man, of the Mayo Clinic in Rochester, 
Minn. who holds the habit responsible 
for most cases of palsy. He asserts that 
the disease, a type of paralysis, is caused 
by a direct pressure on one of the main 
nerves in the back of the leg, the peroneal 
nerve, and that middle-aged persons 
who are specially devoted to leg crossing 
are the chief victims. 

General inaction and sleeping in dis- 
torted postures are cited as closely 
‘elated causes. Anything which tends to 
reduce the individual's weight is a factor, 
as this removes the layer of protective 
fat about the leg which might otherwise 
allay pressure on the nerve, 


Volcanoes Help to Make 
the Ocean Salty 


HAT keeps the ocean briny? The 
Wiss Known volcanoes of the work 
spouting yearly more than a hundred 
million tons of hydrochloric acid, com- 
bine with the rivers to salt the sea. ‘The 
rivers bring down quantities of sodium 
which unite with the acid to form sodium 
chloride or common salt. There are 
many other salts in the ocean, but ond: 
nary table salt is the principal one. This 
the conclusion of Dr. Thomas A. 
Jaggar, director of the Hawaiian Volcano 
Observatory at Honolulu, after extensive 
studies of the subject. 

‘The hydrochloric acid leaves the vol- 
canoes asa gas with the constantly rising 
steam, Dr. Jaggar explains. The gas 
merges with’ water vapor inthe at- 
‘mosphere and falls with the rain. Con- 
sidering that there is an everage rainfall 
of about forty inches the world over, rain 
‘water need contain only about one part 
of hydrochloric acid in five in order to 
supply the ocean's salt. 
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Heated Windshield Wiper 
Melts Ice on Glass 


LECTRIC heat warms the newest 

‘automobile windshiek wiper to help 
it clear snow and sleet from the winter 
driver’s path of vision. In appearance i 
resembles an ordinary wiper, and_ is 
attached in the conventional way. But 
the jointed metal arm contains a con- 
cealed heating coll, connected with wires 
from the car's battery. Swinging the 
arms out of its folded position auto- 
‘matically snaps on a switch and generates 
a gentle heat. ‘The wiper blade, melting 
the ice on the windshield, sweeps the 
heated liquid across the glass and clearsit. 


Sediment in Ocean Weighs 
Billions of Tons 


FA swimming pool of ordinary size 

‘were contaminated with sediment 
amounting to one billionth of its volume, 
the effect would hardly be noticeable: 
but the waters of the deep sea, which 
suspend this proportion of sediment con- 
stantly, contain inall some234,000, 000,000 
tons of matter. Professor W. H. Twen- 
hofel, of the University of Wisconsin, has 
Announced these figures as a result of 
work in deep-sea oceanography. 

This solid matter is contributed to the 
sea in various forms. The dust fall alone 
amounts to 260 tons per square mile 
‘year over Europe, and this falls on sea 
as well as land. ‘Then there are many 
deposits from organisms such as mollusks, 
‘ams, and corals. “Material of volcanic 
origin is also abundant. Professor Twen- 
hhofel estimates that the annual deposit of 
these sediments averages about twenty 
tons per square mile of ocean basin. And 
from present estimates of the age of the 
‘earth he figures the total deposit of sedi 
ment under the seas at 80,000,000 cubic 
miles 


Measures Flying Fitness 
by Thyroid Gland 


AIRPLANE pilot's efficiency de- 

eds upon the perfect functioning 
of his thyroid gland, and not alone on his 
eyesight, heart condition, and other fac- 
tors associated with flying fitnoss. That 
is the pronouncement of Dr. Leon Asher, 
of the University of Berne, Switzerland, 
Alter experiments with animals. 

‘The secretions of the thyroid gland, 
which in man is near the larynx, play an 
important part in the constant chemical 
activity of the body. known as “metab- 
olism.” “Animals with more than the 
normal thyroid secretion, Dr. Asher finds, 
require an excessive amount of oxygen, 
‘and thus are not able to endure high alt 
tudes. “Hence he concludes that 


ordinary altitudes, needs 
fing thyroid gland. 


THE names and addresses of manu 
facturers of devices pictured or 
described on theve pages will be nape 

‘on request whenever possible, 
ren inquiries to the Information De= 
partment, Portan Servcy Moran, 
ft Fourth Avenue, New York, N.Y. 
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New Brit 


HIRTY novel coal 

cars, designed for the 
largest freight train ever 
operated on an English 
railroad, are the Iatest 
equipment of the London, 
‘Midland and Scottish Rail- 
way. Built of steel, they 
are shaped more like mo- 
tor trucks than typical 
freight cars. Each weighs 
nineteen tons and. will 
carry forty tons, of ten 
tons more than an average 
‘American coal ear. 

‘The new car is self-dis- 
charging. Covering the 
lower half of each side are 
large, hinged doors which, 
when’ opened upwant by'a lever mecha. 

iam, permit the load’ to be emptied 
quickly. When assembled, the train wil 


== 


Iingsd door 
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ish Freight Car Carries 40 Tons 


‘Ose of the new truck:type steel freight cars, showing how the 


Ii he nde opens upward to diecharge a lad of ol, 


be wl fo tranaport 200 lads of 
coal to, a. power station supplying’ the 
fullway'celoeeiGod ines, PS 


Machine Surpasses Expert 
in Photo Printing 
UESSWORK is eliminated by a new 
atmatic machine that looks cx 
cally through an electric eye at a photo 
graphic negative, tells what grade of 
paper is best suited for making the fin- 
[Shed print, and even announces the 
proper length of exposure to light in the 
printer. It is expected to improve the 
prints of amateur photographers. 

‘The “printometer,” as the new inven- 
tion is named, was demonstrated recently 
at Washington, D.C, fa competion 
with an experienced photo printing ex- 
pert. Its judgment in selecting the right 
printing paper for each negative, accom! 


ing to the degree of contrast in the high 
lights and shadows, proved superior to 
that of the expert, 

In appearance the “printometer” re- 
sembles a radio set ona small writing 
desk, On the flat desk surface is a square 
of glass, through which shines a beam of 
light to a tube above containing the 
“electric eye.” To operate it, the uset 
slips a negative tobe Judged on the glass 
and allows the beam to shine first through 
its densest and then its most transparent 
spot. ‘Then he manipulates a dial much 
ke that ofan automatic telephone. “The 
negative comes out with nicks stamy 
nits side indicating the requited. rede 
of printing paper and the proper length of 
exposure to light in print 


Handy Car—If It Doesn't Fold up on the Road 


ITH sides and hood of fabric 

which can be easily detached, 
and with a body structure th: 
allows the machine itself to fold up 
quickly and easily after a few bolts 
have been removed, a three- 
wheeled automobile designed in 
Germany is capable of being stored 
in a very small space. 

In folding the car, after a day’. 
drive, the steering post and wheel 
are removed, the radiator swings 
back, the driver’s seat is turned 
sidewise, and the length of the car 
is shortened by drawing the front 
wheels and axle backward. 
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Berlin Clock Sets 60-Year Nonstop Record 


RUN of sisty years without a 
top is the record claimed for 
ig Ben” of Berlin, the giant 

imepiece in the tower of the City 

Hall. One reason for the clock’s 

efficiency is that it is inspected and 

adjusted once a week by its makers, 
in accordance with an agreement 
with the city authorities. Only re~ 
cently the bells that strike the quar 
ter hours were readjusted to clarify 
their tone, 

‘The intricate mechanism of the 
huge clock has to be wound once 
1a week by hand, an operation which 


‘The big clock in Berlin's City Hall wer. 1 


‘Winding the clock by hand. a pictured 
ie the left, e's Once eon tak for a 


Origin of Dollar Sign Is 
Traced to Mexico 


PROBABLY few people, when they 
‘make out checks, realize that the 
history of the dollar sign inscribed there- 
fon has been a source of controversy for 
decades, The actual word dollar has been 
traced readily to the German word 
“‘thaler,”” referring to a piece of silver 
which was in common use in Europe as 
Jong ago as the fourteenth century. But 
the origin of the dollar sign has been 
‘more difficult to trace, 

‘According to a recent statement to the 


‘American Mathematical Society by Dr. 
Florian Cajori, Professor of the History 
of Mathematics at the University of 
California, the American dollar sign can 
te traced back to the Mexican symbol for 
a peso or piasire. ‘The Mexican sign was 

is the "4" being placed above and 
to the right of the “P"; but as the sign 


says Dr. C: abbreviation was 
effected resulting in the “'s” being lon- 
thus producing the S. 


Cajori bases his statements upon 
what he considers authentic West Indian 
manuscripts dating from 1760 to 1778, 


Plays Sweet Music When the Alarm Goes Off 


‘AKING in the moming to 
the tune of a dreamy waltz or 
a stirring jazz selection, instead of 
toe See een ba 
now ma le by a novel com- 
bination alarm clock and phono- 
graph. The outfit resembles a 
portable phonograph, with a clock 
set into the case, The phonograph 
‘mechanism takes the place of the 
usual bell alarm. ‘The phonograph 
is wound, as ordinarily, by a de- 
tachable handle and may be set for 
any hour desired, 
tis to be that the wide- 
id_use of this device will not 
troy the national passion for 
music. 
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Chemical Baths Valueless 
in Preserving Flowers 
IVING cut flowers medicinal baths 
to prolong their existence is a waste 
of time, concludes the Boyce Thompson 
Institute for Plant Research, Yonkers, 
N, Y., after a survey of the problem. 
‘Though flowers are not known to develop 
hheadaches, there has been a popular 
notion that they will be stimulated by 
baths of aspirin and various other chem- 
icals, Experiments at the Institute 
showed that potassium permanganate 
did prevent decay of the stems of phlox 
and asters, but did not give new life to 
the floral ‘parts, Some chemicals were 
found positively to injure the lowers 
Winter weather may help certain flow. 
ers, as low temperatures were discovered 
to be a preserver of roses, carnations, and 
coreopsis, On the other hand, cold had 
anill effect on cosmos and dahlias. Moist 
air is one great help to keeping flowers. 
Jn a saturated atmosphere, mations 
vere preserved two or three times as long 
as usu 


Father Grows Bald When 
Babies Are Born 


RRIVAL of an innocent baby may 

‘cause the father to lose his hair, Dr. 
Donald B. Rogers, of Neenah, Wis., has 
reported to the American Medical Asso- 
ciation, He describes a patient’ who 
shortly after the birth of his first child 
lost most of the hair on the left side of his 
head, Within a year the hair grew in 
again, Five years later similar baldness 
followed the birth of a second child. 
Recently, the hair started to come out 
month before the third baby was es: 
pected, Curious and pitiless neighbors 

ope for twins next time, 

is so-called “patchy baldness!” is 
sometimes known to follow upon anxiety 
and nervous distress. Perhaps, the 
cient savage custom, which ordained that 
the father and mother both be put to bed 
as invalids at the time of a childbirth, 
‘was justifiable, 


Ants Go Insane, Too 


NTS, like men, may go insane, ac- 

‘cording to the observations of Dr. 
Robert Stacger of Berlin, Germai 
Watching an ant colony, he saw one in- 
dividual that, was doing circular acro- 
batics, attacking its fellows, and other- 
wise queerly. Isolating the crazy 
one, Dr. Stacger killed it and sent it to 
Dr. Rudolf Brun of Zurich, who dissected 
it under the microscope. A tumor on the 
left side of the brain was found to be the 
catise of its abnormal behavior. 


Smoke Bombs Warn Airmen 


(TREE shells bursting near the plane 
‘at ten-second intervals, and producing 
clouds of black or yellow smoke, mean 
“Land at once” toa Cuban aviator. The 
warning is the recently adopted way of 
notifying him, that he is to descend im- 
mediately and explain why he has vio- 
lated one of the local air rules. At night 
the warning is given by colored rockets, 


6 POPULAR SCIENCE MONTHLY 


Highest Suspension Bridge Crosses Canyon 


IGH above the waters of the Arkan- 

sas River, across the Royal Gorge 
that in places attains a depth of 2,600 feet, 
cables are being slung for a suspension 
bridge which, it is said, will be the highest 
in the world when completed, near Canon 
City, Colo. Huge, openwork steel towers 
sunk, into’ slid ‘concrete masonry on 
cither side of the gorge support the work. 
‘The main span of the bridge will be 880 
feet long, while the entice bride, includ. 
ing approaches, wll have a total length of 
1,200 feet. 

‘The highest bridge in America at 
present is said to be one over an Idaho 
river north of Twin Falls. It is 490 feet 
high, just sixty feet shorter than the 
Washington Monument (P. S. M.. Me 
"28, p. $8). The largest suspension bridge, 
under construction across the Hudson 
River at New York, will have a central 
span of 3,500 feet. 
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Armored Banks on Wheels 
Call on Depositors 


‘1 Los Angeles, Calif, 
ibanking institution to accommodate 
clients who are unable to get away from 
work long enough to reach even a neigh: 
bothood branch bank. The banks-on 
siheels roam through the suburbs of the 
City continually during banking hours, 

and the system accounts for a scene 
becoming’ more familiar every day 
there. A tanklike vehicle rolls up in 
front of a shop; out comes a depositor 
and does business through a barred 
window of the car. Small guns point 
threateningly from adjacent  port- 
holes. “Armed, guards stroll about 
Bandits have little chance of engin- 
ering a successful holdup. 


Ship Travel the Safest 


IRAVEL by steamship is far safer than 
travel by airplane or by train, accord- 
ing to a recent accident report by the 
United States Bureau of Steamboat In- 
spection. The report shows that for every 
000,000 passengers carried by steamship 
uring ten months of 1929, only one life 
was lost: while one life was lost for every 
150,000 passengers carried by tail 


z 
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Stomach Shapes as Varied 
as Fingerprints 


JRENTIFNING the stomach by an 
X-ray fluoroscope may become a 
future method of criminal detection rival- 
ing that of fingerprinting. In a study of 
normal stomachs among students of the 
University of California, Dr. Robert O, 
Moody and his assistants found four dis- 
tinct types of the healthy stomach, with 
numerous gradations in between. Cylin- 
drical stomachs like milk cans, “elbow. 
shaped” stomachs resembling’ reversed 
letter L's, umbrella-handle stomachs like 
the letter J and. new-moon stomachs like 
the Turkish scimitar—all were found in 
varying numbers 

In order to make the outline of the 
stomach clear to the doctor who is in- 
‘specting it, the subject swallows a dose of 
barium sulphate powder mixed with mille 
bbefore he goes behind the X-ray screen, 
barium being a heavy metal opaque to 
the rays. Dr, Moody says that a greater 
familiarity with the normal stomach by 
this method will alter the conception of it 
which most doctors glean from textbooks 
of anatomy. Stomachs differ as radically 
fas faces and fingerprints, the doctor 
claims. 


New Grain the Offspring 
of Rye and Wheat 


ATEN, months ago a Soviet plant 
‘wedding between rye and wheat took 
lace in the laboratories of the Minsk 
jotanical Observatory in Russia, and the 
offspring, says the Leningrad Red Stor, is 
‘a hybrid grain of such unusual qualities 
that it may turn the Russian grain in- 
dustry inside out. 

‘The infant grain is said to have in- 
herited the good characteristics of both 
parents, combining the resistance to cold 
of rye with the richness of wheat. A yield 
of three tons per hectare (a hectare is 
equivalent to 2.49 acres) is promised with 
out artificial fertilizer or special prepara- 
tion of the land. This would be three 
times the average grain yield in Russi. 
Already being sown in suficient quantities 
to make its pos for general use a 
possibility next y new grain 
dynamite may fire lution 
in the great 


Tartar country 


Swarm of Honeybees Ties 
Up Railway Traffic 


JRUNK on honey, a swarm of bees 
held up traffic on a railway line for 
nearly twelve hours. Near the town of 
Karlovac, in Serbia, a switch engine tried 
to move a freight car and derailed it. A 
jar of honey was cracked and the honey 
flowed out on the ground. A few bees 
buzzing in the region sniffed it and flew 
‘over to sample it. In a trice ambassa- 
dors were dispatched in a bee line to no- 
the hoards at home. 

A wrecking gang began the work of 
clearing the crippled freight car off the 
track. But before they had even warmed 
up the bee tribe was back at the stamping. 
ground. The air became blacker than a 
thunderstorm could make it and the 
wreckers fled in consternation. Not until 
evening did the bees go recling home, 
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Bone Grows from Cells 
in a Test Tube 


IHE, self-reliance of the individual 
body cell was demonstrated by recent 
experiments of Miss Honor B. ell, work 
ing at the Strangeways Laboratories in 
Cambridge, England. She succeeded in 
isolating tiny pieces of cartilage gristle 
from the six-day-old embryo of a fowl and 
furthering their growth into normal bone 
in a test tube. Not only did the cells 
increase to more than three times their 
‘original length and take on all the charac- 
teristics of live bone tissue, but they 
also secreted phosphatase, a chemical 
agent which aids bodily processes. 
‘Thisability of a groupof cells todevelop 
from cartilage, the normal ancestor of 
‘vone in the body, into mature bone, con- 
firms the biologist's conception of the 
hy cell as an organized unit eapable of 
fulfilling its assigned purpose with re- 
markable independence if given nourish- 
ment. In Miss Fell’s experiment, the cells 
in the test tube were artificially warmed 
nourished 
"ancer specialists are particularly 
rested in such experiments, inasmuch 
4 cancer cel is merely a cell which has 
Jost its organizing tendency and has gone 
‘ona rampage. Hence if the secret of this 
Joss of organization could be fathomed, 
the cancer problem might be solved. 


Moving Rods Test Ability 
of Bus Drivers 


TT2, TEST, the mental ality of bax 
drivers, the Paris police department 
now employs the “iperceptotaquimeter,” 
fn favention of Profesor Emilio Mira, of 
arene, Spate, whic, ensures ihe 
ty of 'a driver to judge the speed of 
‘approaching vehicles. 
in the examination, the bus driver-to- 
bes seated fifteen feet away from a table 
fon which is arranged an apparatus con~ 
sisting of three rods rigged up with pulleys 
and a theostat. The rods can be moved at 
ng speeds in diferent directions. If 
the driver can discern quickly and ac- 
curately when the rods ate to meet, it is 
assumed that he can make accurate 
estimates in the larger field of real traffic. 


Acid of Hard Cider Now 
Used in Silk-Making 


FFROM bare cer toi is far ery, 
‘but according to Professor D. Bh 
Keyes, of the University of Illinois, the 
sour acetic acid which changes cider to 
vinegar will play a major part in a new 
process for making artificial silk devel- 
‘oped by him in collaboration with E. P. 
ing and Sherwood Swann of the same 
ersity 
Describing the process to the American 
Chemical Society, Professor Keyes said 
that the acetic acid reacts with cellulose 
to form cellulose acetate, which also 
under the names of “acetate silk” or 
“lustron,” and is the artificial silk itself. 
But the future source of acetic acid sup- 
ply is a problem. At present the chief 
Sources are acetylene and wood distila- 
tion, but these are inadequate. The Illi 
is chemists are making progress in a 
method for boiling it from grain alcohol. 
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Tire “Fingerprints” to Trace Bandit Cars 


\CIENTIFIC identification of 


bandit cars by the tracks of 
heir tires is facilitated by a new 
photographic “fingerprinting” 


developed by David 
n, attached to the Sher. 
iil's Office in Los Angeles, Calif. 
It is based on the simple proce- 
dure of placing a try-square 


beside the imprint of the tire tread on the 
road when the imprint is photographed. 


Experience has shown that identifica- 
tion is difficult by photographs alone, 
even for experts; for it requires comput- 
ing the focal length of the camera lens, 


the height at which the exmera 
was held, and other data before 
the imprinted pattern can be 
recognized among some 450 tite 
patterns in existence, 

‘Comparison of measurements 
revealed by the new method 
with tire manufacturers’ blueprints. and 
photographs is said not only to establish 
thessize and makeof the tire, but to detect 
the kind of car, its load, its approximate 
mileage, and whether ‘the car is used 
mostly in city or country driving. 


*Chutes for Army Gliders 


PARACHUTES willbe a part of the 
‘equipment of the United States Army 
Corps’ pilotless gliders in the future, 
‘according to a recent announcement, 
‘These gliders are towed into the air by 


lanes and released. Then they serve 
targets for antiaircraft shells. Should 
the artillery fire miss the costly craft, 
they are likely to be destroyed by a rough 
landing. From now on, if they are not 
demolished by shelifire, parachutes will 
bring them gently to earth unscathed. 


“Fares” Summon Taxis by 
Street Corner Phones 
"AITING in vain on a street comer 
for a cruising taxi need no longer 
be the lot of citizens of Rome, Ital 
where street telephones have been 
stalled to, connect the prospective pas- 
senger with the nearest taxi station. 
Lifting the receiver flashes a signal light 
in the station. 
‘Two hundred and fifty of these public 
taxi phones are now in operation in re- 
mote parts of the Italian capital. 


a meeti 
‘Meat Packersin Chicago. Dyed in shades 
ranging from blond to brunette, with 
countless gradations in between, the 
flapperish frankfurters showed their sea- 
sonal styles like mannikins in a Paris 
fashion show. According to attendants at 
the exhibit, there is a “Mason-Dixon” 
line for frankfurters as genuine as the 
political one, as the Southerners prefer 
them highly seasoned and highly colored, 
differing from the more somber North. 
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Electric Ocean Liners to 
Carry 450 Passengers 


‘ONSTRUCTION of * two 600-foot 
‘lectrically driven passenger liners, 
the first of their kind for transoceanic 
service, will begin soon in the yards of 
the Newport News Shipbuilding and D: 
Dock Company, Newport News, Va. 
for the Dollar Steamship Line. ‘They will 
be sister ships, of twin screw design and 
built for a speed of twenty knots.” Each 
will accommodate 450 passengers and a 
crew of more than 300. For general 
cargo there will be 632,000 cubic feet of 
storage space, in addition to 67,000 cubic 
feet of refrigerating space for perishable 


cargo. 

The power plant of each vessel will 
consist of two steam turbines driving two 
alternating current generators. These 
generators will supply electric current to 
drive two 13,250-horsepower motors, 
each connected to one of the propeller 
shafts, Virtually all auxiliary plants of 
the vessels, such as those for heating and 
refrigeration, will be electrified. 

‘One of the chief advantages of electric 
jpulsion for ships is the greater flexi- 

‘of control. The Dollar line made a 
investigation with the General 
Electric Laboratory before deciding to 
have the ships electrically driven, 


Electric Tides Flow High 
above the Earth 


IGHTY or ninety miles above the 
ground, three great belts of electric 
current are continually swirling like 
tidal floods above the earth, creating the 
equivalent of milions of horsepower "This 
conclusion was announced recently by Dr. 
EO. Hulburt of the Naval Rewareh 
Laboratory in’ Washington, D. C., a 
laboratory which has been engaged for 
several years in lying the electric and 
trunetc propertics of the earth, which 
‘may affect radio transmission at sea. It 
was found that there are two daytime 
currents, one immediately above the other, 
‘one flowing tward and the other west- 
ward, "At night another current dows 
octane eeereate, 2 
at eects these currents have upon 
the world at large can only be guessed at 
present. Expertsof thelaboratory say that 
ey ntuene rd ranunien a sexy 
revleetaria tons of nagoetic compasses, 
thd alter the world weather. ‘The cur: 
rents cannot be compared to ordinary 
wire currents, but are rather like tremen- 
dous tides of electrified air atoms. The 
electrified atoms of neon through 
Sich flow the lgnt-peodudag carrests 
in the glass tubes of modern neon signs 
afford an analogy. 


Hunts in China’s Wilds 


ARTES a 1 of, losely wandering 
through the wilds of China, unac~ 
companied by any other white man, Her- 
bert. Stevens, English ornithologist, ar- 
rived at Shanghai recently with more than 
11,500 ‘specimens which he had collected 
for the Field Museum of Natural History, 
Chicago. They included 300 mammals, 
1,000 birds, 5,000 butterflies, and 3,000 
plants, many of them new species. 
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Canvas Track Helps Auto Out of the Mire 


AVY canvas and small bits 
f rope constitute a device 
vented by a Chicago woman to 
‘extricate an automobile when it is 
stuck in sand, mud, or snow. This 


ieces of tar rope stitched at five- 
inch intervals. It is equipped with 
fastening ropes at each end. To 
back a car out of a mire, for example, 
the ropes at one end are tied 
around a rear wheel and the can- 
Pee cat se ek. The ores 
folds into a compact pacl it 
fits in the tool box. 


How track of canvas and rope is fastened to 
‘wheel preparatory to backing ear out of the mire: 


Tarantula Cannibals Grow Meek in the Zoo 


‘One of the cannibal tarantula from Panama 
Pilly ertended ie bout at large st x saucer, 


HIPPED in separate compartments 

to keep them from devouring one 
another, fourteen giant cannibalistic 
tarantulas captured on Ancon Hill, Canal 
Zone, Panama, arrived recently at their 


Midget Fire Engine 
Will Get There First 


AS GSROVATION in fice 
ighting equipment is a 
“baby engine,” about half the 
ze of the usual fire truck, de- 
signed by Sir William Morris, 
noted British motor car ex 
Capable of a speed of fifty miles 
an hour, its purpose is to dash 
ahead of the heavier and slower 
Apparatus in response to an 
alarm. Its small size and light 
weight make it easy to operate 
through trafficcongested 
thoroughfares. 

‘The miniature truck carties 
two trained firemen—a driver, 
and his assistant—as well as 
hemicals, ladders, and life-sav- 
ing apparatus with which they 
‘ean go into action before the ar- 
rival of the heavier engines. The 
inventor says that its use will 
save precious minutes in re- 
sponding to alarms, and thus 
will be effective in safeguarding 
lives and property. 


new home in the Reptile House of the 
Bronx Zoological Park, New York City, 
‘These specimens of the venomous insect 
are unusually large ones. When fully ex- 
tended, they are about the size of a small 
saucer. 

In their cage at the Zoo, the furry 
creatures have been devoid’ of energy; 
indeed, several of them died within a few 
days of their arrival. Only in a hot, dark 
place can they thrive property, Previouy 
attempts to keep these "ground spiders” 
{the Zoo have failed. ‘The recent ship- 
ment was acquired for a study of the 
creatures at close range. 

The tarantula spins no web, but is able 
to track down its prey with deadly pre- 
cision. Crawling slowly but steadily along 
the ground, it waits until it is ‘within 
striking distance of its victim and then 
springs upon it, Its fur-covered legs are 
so strong that the creature can leap many 
fect through the air. Its home usually 
isin a silk-lined burrow, dug. deep in 

soil. Under normal’ conditions it 
lives for several years. 
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“Vacuum Bottle” Truck Speeds the Milkman 


NLOADING 8,000 quarts of milk in 
ten minutes with only one man con- 
ducting the operation is. the record 
claimed for a huge. '‘vacuum bottle” 
mille truck recently introduced in Ni 
York City and pictured above, 
vehicle is used in transporting the milk 
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from the dairies to the pasteurizing and 
distributing plant. The speed with which 
its supply may be handled, it is said, 
means & great saving of time and labor. 
‘The giant vacuum tank also affords pro- 
tection against undue heating of the milk 
during fairly long journeys. 


Measuring Height of Clouds by Spot Light 


ITH the advent of night flying, a 

special type of electric. searchlight 
known as the "ceiling light” has been 
employed at airports and landing fields to 
measure the height of low clouds for the 
information of pilots flying in darkness 
The ceiling light is mounted on a ped- 
estal and trunnion, so that the light can 
be elevated at any angle desired. Two 
methods of using it have been introduced, 
If the light is elevated forty-five degrees 
the luminous beam forms the hypotentse 
of a right-angle triangle, the other two 
sides of which are equal to each other. 
‘The height of the cloud on which the 
spot, of light is seen is therefore equal 
to the distance from the projector to 


point on the ground directly below this 
Spot. The distance can be paced off and 
thus roughly determined. 

‘An improved method introduced a few 
months ago by the United States Depart 
ment of Commerce is to set the projector 
tan angle of sixty-three degrees twenty 
six minutes. Ata distance of S00 feet, and 


Spotlighting the clouds with an airport 
Steling Het” to mentare ther height. 


in the direction toward which the pro- 
jector points, is installed an instru- 
‘ment known’as an “alidade.” This 
is a large bronze quadrant with a 
movable arm which can be pointed 
toward the spot of light, and an arc 
graduated to show the height of the 


and alidade is that it does away with 
the necessity of measuring distances 
along the ground and thus saves 
considerable time. 
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Coming—Butter, Tires, and 
Leather from Crude Oil 


ETROLEUM, in the future, may 
supply not only the fuel for automo- 
bile engines, but also the rubber for 
their tires, the material for the raineo 
of their passengers, and butter subst 
tutes for picnic sandwiches, Moreover, 
it may provide soap for use by motorists 
after a dusty day in the country. 

‘The possibility that these and many 
‘other synthetic commodities may be man- 
ufactured from by-products of crude oil 
is predicted by the United States Bur- 
eau of Mines on the basis of chemical 
research now being conducted in a num- 
ber of laboratories. Aside from artificial 
rubber, edible fats, and waterproof ma- 
terials, the Bureau forecasts the develo} 
ment of synthetic leather, drugs, dy 
stuffs, electrical insulation, cement, and 
substitutes for varnish and linseed ils 

A wealth of articles, ranging from 
chewing gum to paving materials, all 
‘of them made from by-products of crude 
oil, already are in general use. Petroleum 
ether, utilized in laboratories and for 
priming motors; liquefied gases, used for 
iMlumination and metal cutting; alcohols, 
used in lacquers, soaps, gums, and resins} 
and gas black, employed in’ the manu- 
facture of rubber tires, inks, and pain 
are chemical products of hydrocarb 
gases derived from petroleum. 


America’s 149,521 Doctors 
Migrating to Cities 


GTATISTICALLY peaking, there, i 
only about four fifths of one physician 
for every 1,000 men, women, and children 
in the United States, According to a re- 
cent Government survey, 149,521 doctors 
now are practicing among the 118,127,645 
of this country’s population. As the ar 
of the United States is, roughly, three 
rillion square miles, this would’ mean 
that there is one doctor for every twenty 

yuare miles, Because the vast. major- 
ity of physicians are established in the 
large cities, however, these figures are 
deceiving." The complaint from rural 
sections that country practitioners are 
xetting scarcer is borne out by the data 
ff the survey, in the course of which it 
was found that Washington, D. C., for 
example, has more physicians in propor- 
tion to its area and population than any 
other part of the United States, 


Cypress 2,000 Years Old 
CYPRESS tree in Tallahassee, Fla., 
now grown to enormous height and 

to a girth of fifteen feet, may well lay 
claim to an antiquity rivaling that of the 
famous California redwoods. | Professor 
Herman Kurz, of the Florida State Col- 
lege for Women, asserts that this giant 
cypress is between 2,000 and 2,800 years 
old. The tree has survived all sorts of 
outrages against its life during the ages, 
but, oddly enough, what threatens it 
now is not the axe, saw, or devouring 
beetle, but the ravages of public per 
knives, Tourists extend their admira- 
tion of the tree by inscribing maudlin 
sentiments on its trunk. 
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Slices a Thousand Loaves of Bread an Hour 


TO DELIVER 0, cu 
tomers loaves of bread 
neatly sliced and ready for 
the table or for sandwich 
making, a baker of St. 
Louis, Mo., has invented a 
machine which can divide a 
loaf into twenty-nine even 
slices with one slash of its 
blades. Requiring only one 
operator, it can cut 1,000 
loaves in an hour. ‘The 
bread is loaded on a belt 
conveyor, and all the oper- 
ator has to do is press her 
foot upon a control pedal 
‘The machine does the rest. 

The loaves, moving along 
the conveyor, pass through 
the slicer, which is a row of 
upright blades set in a 
frame much like an over- 
sized egg slicer, ‘There they 
fare cut in quick succession, 
each emerging with the 
slices still preserving the 
form of the original loaf. 
Before the sliced loaves are ready to be 
ut on sale, each one must be wrapped 
in wax paper to avoid all possibility of 
the bread’s becoming dry before use. ‘The 
machine and its conveyor system are 


‘The mew electrical bread slicing machine at work in « St. Louis, 
a, bakery. The operator W holding one of the tad ieores 


electric in operation, being driven by a 

small motor. This innovation in the sell 

ing of bread saves the time of the hostess 

who has to make up a number of sand- 
iches for a party or luncheon, 


This Portable Toilet Kit 
Includes Running Water 


COMPLETE toilet outit, including 
running water, may be carried about 
as easily as an overnight bag if the 
portable kit recently shown at a 
Paris exposition proves as service- 


able as is claimed. The equipment 
consists of a small metal box, 
divided into two compartments 
One holds towel, comb, nailbrush, 
nailile, and powder ‘can. Its 
‘outer door, fitted with a mirror, is 
hinged to swing open when the kit 
is used. ‘The other division holds a 
tank containing about a quart of 
water, which is poured into it 
through a hole in the top. When 
the equipment is in use, a spigot 
connected with the tank may be 
ulled out to project a few inches 
from the kit and supply water for 
washing. 0} 
cover cont 


jing the inlet hole 
the flow. 


It Looks Like a Lighter, 
but Sprays Perfume 


GRAYING a tiny jet of perfume when 
its plunger is pushed down, a novel 
atomizer resembling a cigarette lighter in 
appearance may be carried in a woman’s 
hand bag, it is said, without danger of 
spilling it contents. "ts nozzle is covered 
with a cap which is released by a plunger. 
When the apparatus is closed, a groove 
in the plunger fits over the cap to hold it 
in place, while the plunger in turn must 
be pressed down before the cap can move. 
‘Thus, its inventors claim, the device is 
made air-tight and proof against leakage. 
To operate the atomizer, one need only 
press the plunger twice—once to release 
the cap and the second time to eject the 
spray of perfume. The atomizer is manu- 
factured in two sizes—for carrying in 
the hand bag and for the dresser. 
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Twin Babies Test Value 
of Child Training 


“TDENTICAL” twin baby girls recent- 
ly served Yale psychologists as sub- 

jects in an experiment to determine 
whether tmining hastens the develop- 
ment of brain and nervous capacity 
very young children. The investigators 
trained one of the little girls, at the age 
of forty-six weeks, to climb a set of five 
steps every day. ' When she was just a 
year old, she could perform this feat in 
twenty-six seconds. Twin number two, 
without previous practice, imitated the 
stunt in forty-five seconds at the 
age of fifty-three weeks. When the babies 
were fifty-six weeks old, the trained sis- 
ter climbed the steps in eleven seconds, 
while the untutored one did it in fourteen, 

‘The psychologists concluded that ba- 

take their own time to develop and 

that training has little effect upon the 
maturing process of their faculties, 

The Yale experimenters selected iden- 
tical or true twins, who not only re- 
sembled each other physically but who also 
showed the closest similarity in behavior 
and reactions. 


Hollow Lamp-Posts Remedy 
for Street Blasts 


investigated 
the cause of a mysterious explosion that 
blew up several city blocks of London 
pavement some time ago. Tt had been 
suggested that bacteria working in the 
soil had produced the explosive gas. The 
commission decided that leaks from 
sewers, and mains had resulted in gas 
collections under the pavement which 
hhad been set off by a chance spark. 
Pipelike famp-posts, reaching down into 
the subsoil and allowing the gases to 
escape, is the remedy suggested. 

‘soil, which seems so solid, is really 
like a great sponge, holding water and 
gases within it. These fluctuate up and 
down, rising frequently to the surface and 
passing into the air. 

‘When streets were covered with cobble- 
stones or gravel, gas could escape easily 
through the cracks or spaces between 
stones, Within recent years, city strets 
hhave been increasingly covered with 
relatively impervious material—cement 
or asphalt—and inflammable vapors col- 
lecting under such pavement “lids,” may 
result in serious explosions 


Smoke Turns Copper Green 


(it ren coating on copper domes and 
spires of city buildings can be traced 
to the action of sulphuric acid in coal 
smoke, state Dr. W. R. J. Vernon and 
L. Whitby, of the ‘Chemical Research 
Laboratory’ of Teddington, | England. 
‘The age-film, known as “verdigris" or a 
“patina,” is’ composed of basic copper 
sulphate. Samples of copper, some as old 
as 300 years, were studied by the metal- 
lurgists. Telegraph wire which is laid in 
the sea will show a patina of copper 
chloride, the chlorine in the sea salt 
being responsible. 
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Ruins of Ancient Village 
Discovered in Arctic 


HE frozen ruins of what was once a 

large Eskimo settlement on St. 
Lawrence Island in the Bering Sea have 
lately been explored by two American 
archeologists, who found there evidence 
of a culture in the Aretic that may date 
back a thousand years or more. The 
ancient village was discovered by Henry 
B. Collins, Jr., archeologist of the Smith- 
sonian Institution, and Herman Brandt, 
of Cleveland, O. ‘The island lies between 
the Seward Peninsula of Alaska and the 
eastern cape of Siberia. ‘They found bone 
harpoons, meat picks, and strange objects 
of carved ivory whose original use is a 
mystery. Even the Eskimos themselves 
could not help them solve the puzzle, for 
ng such objects are to be found in’ the 
modern Eskimo household. ‘The archeol- 
‘gists inferred that they were once orna- 
ments used in ceremonials, 

‘Three stages of Eskimo culture were 
unearthed. The most deeply buried 
objects showed the finest workmanship 
and probably date back to 4.0, 800-900, 
‘The topmost layer of objects may have 
belonged to Eskimos who lived as recently 
tas 300 years ago. ‘The workmanship of 
these was crude compared with that of 
earlier ones. Everything points to the 
theory that centuries ago the shores of 
northern Alaska or Eastern Siberia were 
inhabited by an Asiatic race which be- 
came adapted to Arctic conditions, 


‘Type of Medium Size Is 
Read Most Easily 


[ARSE type cannot be rad faster than 
medium-sized type, according to 
Professor Donald G. Patterson, of the 
University of Minnesota. He recently 
made tests upon 320 sophomores at the 
University. ‘They were given paragraphs 
printed in six-point, eight-point, ten- 
point, twelve-point, and fourteen-point 
type.’ The lines were slightly wider than 
‘newspaper column. 

‘The experiment revealed that the 
paragraphs in tenpoint type were read 
more quickly than those in smaller or 
Intger sizes. ‘The number of words read in 
fa minute with this type was from 5.2 to 
6.9 percent greater. Well-printed books 
and magazines usually use nine- or ten- 
point type. The type on this page is 
nine-point. 


Sleeping Sickness Enters 
Mouth of Crocodile 


GUEEPING with the mouth, open i 
‘apparently as bad for crocodiles as it 
is for mankind. For as the green monster 
slumbers with its jaws ajar, the dread 
tsetse fly, cartier of the sleeping sickness 
microbe, is likely to enter. The disease is 
not transferred by a bite, but a bite may 
annoy the crocodile so that it wakes up 
and snaps at the fly, swallowing it and 
the germ. Such are’conclusions drawn 
by Cecil A. Hoare from research carried 
on at Entebbe, British East Africa. The 
type of sleeping sickness harbored by the 
crocodile, however, is not identical with 
the human type, he says. 
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Front-Wheel Drive for $25,000 Speed Car 
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Mechanics intaling the eight<ylinder,300-horsepower motor in the new high-speed runabout, wit 


tract whee! drive, bal 


A HIGHSPEED runabout of an un- 
usual design is being built for the 
private use of Phillip Chancellor, heir of 
wealthy New York family. While it 
will not attempt to shatter the world's 

record of 231 miles an hour set 
by Maj. Sir. H. 0. D. Segrave, it will 
bbe able to ambie along at 125 miles an 
hour, quite fast enough for the req) 

‘of city or interurban travel, 


"cot of $35,000 for the private use of a wealthy New York motorist, 


ik expert, and wil 
cost $25,000, One of its unusual features 
is a front-wheel-drive system, which 
expected to reduce skidding’ and side 
sway and allow for the building of a much 
lower body by eliminating the need of 
rear axle housing. The new car will be 
driven by an eight-cylinder motor that 
will develop 300-horsepower. 


The Latest —A Folding Outboard Motor Boat 


COLLAPSIBLE rowboat, lighter and 
‘more portable than a ‘canoe, has 
been introduced in England. Weighing a 
ry pounds, it can be folded so 
compacily that almost any 
‘single-handed and 
favay in one side of a garage. Tt is 
lly useful for campers and duck 
hunters, and its light, strong hull of 
mahogany is especially suited to the 
installation of an outboard motor. 
‘The new dinghy is ten feet long and 
‘two and one half feet wide when folded 
fat. It is built of three-ply 
mahogany throughout. | When 
collapsed the sides and stern 
fold down flat and when open 
they are kept rigid by 
the presure of the 
seats fitting against 
them. The boat, it 
is claimed, may’ be 
opened or folded with 


tong. by, three feet 
average beam. 
price of ‘the “out 


including a small 
motor, is twenty-five 
guiness, equivalent to 
$130 in the United 
States. 
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Speed and Common Sense 


ESTRICTIVE lav, the popular American panacea for 
‘almost any trouble, turns out to be bad medicine with 


which to cute the automobile speed problem, Neither 
the motorist nor the pedestrian is benefited by arbi- 
trary and frequently ridiculous limitations on speed. 
seed sly one factor ina complicated problem, Equally 
important is the question of passing the car ahead. ‘The type of 


road, the congestion of tratfic, the possibility of chicken- 
Headed pedesttians running in front of the car; must also be 
considered. 


‘bill recently introduced in the Houses of Parliament will, 
if passed, abolish throughout England all speed laws applying 
to private automobiles and will, nstead, impose severe penalties 
{or reckless driving. Speed laws already have been eliminated 
in some States in this country. 

Common sense is, at last, being applied to the auto speed 
problem. ‘The plan proposed by this magazine on another 
page, we believe, forecasts the ultimate solution. 


Wanted—An Automatic Linguist 


N THE days of the silent drama, American-made motion 

pictures were s0, popular in foreign countries that the local 
oduct wont Gecsine: ‘Now cores tho tabi. Farign Sen 

lucers are gleefully preparing to make bigger and better 

Hiites in thar own langage, ae now if the Armerican len 
that goes begaing. Yankee talkies are all Greek to a French- 
man, an Italian, a German, or a Spaniard, and even in English- 
speaking foreign countries the American accent, if butchered 
by law grade reproducing apparatus, is almost meaningles. 

‘What's to be done about it? Since no two languages have the 
same lip motion when expressing the same thought, there seems 
to be no possible way by which different languages can be re- 
‘corded on the same film. Taking and recording a picture in 
each language is out ofthe question because of the Sabor and 
expense involved. 

‘Who can solve this scientific problem and save our export 
film business? 


Science at the South Pole 


[E flight over the South Pole by Commander Richard E. 
Byrd and his companions is more than an exhibition of 
daring. It is the triumph of thirty years of inventive genius. 
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The plane they flew, the aerial camera which recorded the 
character of the wastes below, the instrument which led them 
to their destination, and the radio which flashed the story of 
their tiumph with the speed of light toa waiting world are all 
products of recent years. Peary’s arrival at the North Pole 
‘was followed by five months of silence waile he was making his 
way t> civilization and a telegraph line. In Commander Byrd's 
expedition, even before the plane landed at the Antarctic base, 
American ‘newspapers were streaming from the presses an- 
nnouncing the success of the slight. 
eatin othe thetic von of tha aval dash ore 

igh south polar plateau awaits study of the photographie 
film and other records of the trip. Immediatdly apparent, 
however, is its value as a spectacular demonstration of the 
advances of science since the turn of the century. 


Shunning the Roof Tops 


ILSEWHERE in this issue Assen Jordanoff, war bird, air 
‘mail pilot, and aviation instructor of sixteen years’ flying 
‘experience explains why he refuses, under any cireimstance, to 
risk the peril of flying over a crowded city. Over the country- 
side he will tailspin, loop, or perform any other circus stunt 
without a qualm; but at risking a crash on city streets or roof 
tops he draws the line, That his fears are justified was tras 
lly demonstrated in the recent crash and death of an experi- 
enced pilot on a building at Columbus Circh 
New York City. 

‘On another page of this issue is pictured a scale model of a 
$10,500,000 alr terminal building with a roof-top landing field 
nearly 1,000 feet long, projected for the city of Los Angeles, 
California. Presumably airplanes will be required to dip close 
over the city to land. 

‘These circumstances do not jibe. If one of the world’s most 
experienced pilots finds over-city flying more hazardous than 
the tightest tail spin, how can cities safely operate roof-top air- 
ports? 

Here is a dilemma that requires a definite answer before Los 
Angeles or any other city attempts to hurry aviation, 


the heart of 


Running Away from a Bullet 


‘OME. years ago Walter Johnson, probably the fastest 

pitcher baseball has ever seen, consented to a chrono- 

graphic test of his speed. He pitched a baseball that whistled 
over the testing range at a velocity of 130 feet a second. 

To the observers, the ball seemed to travel at tremendous 
speed, but if A. H. Orlebar, British flying ace, who recently 
established a new airplane speed record, had been traveling by 
in his airplane at the same instant, he would have outdistanced 
that speeding baseball literally as though it were standing still 
Orlebar has streaked through the air at the rate of about 540 
feet a second! 

If someone had fired a 45 automatic pistol at Orlebar's 
back as he whizzed by, the bullet would have hit him with a 
velocity considerably less than 260 feet a. second—probal 
insufficient to penetrate his heavy leather jacket. 

And ifthe pistol shooter had happened tobe abit slow on the 
trigger, giving Orlebar a start of only a hundred yards, the 
bullet never would have caught up to him at all! 


They Are Saying — 


“0 ‘SCIENTIFIC bad boy’ ever will be able to blow up 
the world by releasing atomic energy.”—Dr. Robert A. 
Millikan, President, California Institute of Technok 

“‘Daily dozen’ exercises foster a dislike for physical activity 
in the minds of children.””—Dr. J. F. Williams, Professor of 
Physical Education, Columbia University. 

“In twenty or thirty years, a 100-story building in New 
York City will be looked upon as antiquated and its removal 
will be required.” —Harvey Wiley Corbett, New York archi- 
tect and designer of skyscrapers. 

“The man of today who lives a year is living the equivalent 
of five years in activity, travel, and association as compared to 
the man of a century ago.”—Attorney General Fred H. Davis, 
of Florida. 

“The majority of divorces could be avoided if lovers, before 
marrying, took the trouble to study the psychology of them- 
selves and their future partners.” —Dr. John F. W. Meagher, 
Brooklyn, N. Y., neurologist. 


O, THE hundred million and 


‘more persons in this country yearly sub- 
jected to the general noise of life, one out 
oof every six has defective hearing. The 
fact is so startling as to merit restate- 
ment. Although there are only $5,000 
deaf mutes in the United States, more 
than twenty million men, women, and 
children suffer from deafness in some de- 
agree. Of this great number, many thou- 
sands may be quite unaware of their 
affliction. In a family of mother, father, 
‘and four children it is more than likel 
Uhat at least one is handicapped by hea 
ing things vaguely. Most important of 
all, some three million school children are 
daily straining to hear what is going on 
jn the classroom, and are blighted in 
their attempts by various hearing de- 
fects. These are some of the revelations 
‘of a recent study of Government st 
ics, extensive tests by public schools and 
ics, and the reports of social workers 
and countless ear specialists 
Can anything be done to help the mil- 
lions stranded on the borderland between 
ood hearing and deafness? I say “bor- 
rand” beeause the great majority of 
the deafened reside just there, heating 
what everyone else hears, but’ exerting 
tremendous effort to make sense out of it 
Few people know that even for the 
tremely deaf the hurly-burly of noise is 
not totally cut off, but reaches them as a 
confused murmur from which pleasure 
and value are stripped away because of 
their inability to distinguish the 


jumbled sounds that batter their 
cars. ‘The blind are pitied, but 
their loss of vital touch with the 
‘outer world is in many ways far 
{ess tragic mentally than that of 
the deaf. ‘The blind at least are 
exempt from the uliness of a 
pearances, and may build up, 
thin, a world of imagery fairer 
than the one without. But the 
totally deaf may see, and are 
denied the means by’ wi 


HE crux of the problem lies 
here: Seventy-four percent 
of the deafness existing. today 
ould have been cared if it ha 
Been caught during. childhood. 
Most deaines is acquired and 
like many other acquired thin 
it can often be cast off Ac- 


‘A trainees executive using 
(te matiophone, ne of the 
‘Sewent as forthe deafened, 
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quired deafness is generally the result of 
car neglect, It may follow one of that 
dread trio of childhood diseases—scarlet 
fever, measles, and meningitis. Other dis- 
eases that may lead to it are diphtheria, 
influenza, whooping cough, syphilis, and 
lung tuberculosis. The presence of in- 
flamed adenoids may engender a catarrh 
of the ear resulting in deafness. Ear dis- 
orders have other causes than these, how 
ever, and that leads to a consideration of 
the varieties of deafness and how radically 
they differ. 


FAR trestles wary accorting to the 
Bart of the ear affected. ‘The two 
Fincipal types are“'middle ear” deafness 
tnd “nerve® deatnes, In the middle eat 
is the delicate mechanism of hearing. The 
outer ear acts merely as a sort of mega- 
phone to collect the sounds which vibrate 
through space and to throw them towa 
the eardrum, besides protecting the drum 
membrane from irritants and changes of 
temperature by means of its hairs, wax, 
and length. Neatly tucked away within 
the middle eat are thre tiny bones, called 
ossicles, one shaped like a hammer, an- 
other like an anvil, and a third Ii 
stirrup. These are so locked together 
form a lever system like one of the ty} 
levers of a typewriter. The handle of the 
little hammer bone, lying in the eardrum, 
receives its vibrations, which are trans 
mitted by the lever act the stirrup 
bbone; this in turn plays against a mem- 


oa 


New Help for the 
Hard of Hearing 


The author of this article is Professor 
‘of Otology in Cornell University Medical 
He tells how science may rescue 
millions from the borderland of deafness. 


By GEORGE B. McAULIFFE, M. D. 


brane 
nects with the inner ear. 

“The impulse of sound moves the handle 
of the hammer about one thirtieth of an 
inch. This movement becomes in the 
anvil about one one hundred and eightieth 
of an inch and by the time it reaches the 
stirrup has become one three hundred and. 
twentieth of an inch—a movement equal 
to about the length of a microscopic blood 
cell. By this leverage system the thrust of 
the sound impulse has been increased 
thirty times. The minuteness and deti- 
cacy of the mechanism may be appre- 
ciated from the fact that the hammer 
weighs only one third of a grain, or about 
‘one thirteen hundredth of an ounce, and 
that the stirrup has a play of one one 
hundredth of an inch in the oval window. 


N THE inner ear are lodged the end 
fibers of the nerve which carries sound 
impulses to the brain. ‘The inner ear is a 
small bony box which incloses two parts 
more intricate than the labyrinth of 
mythology. One part is composed o 
three semicircular bony tubes, each one 
at right angles to the others; the other 
part looks like a snail's shell.’ These are 
connected by a vestibule. ‘The cavity of 
the snail's shell is divided by a membrane 
whose 24,000 fibers are thought to ani 
Iyze sound received by the terminals o 
the cochlea or hearing nerve. Th 
pretzel-like scheme of winding canal 
(which, incidentally, is responsible for the 
sense of balance) and the 
snail spiral contain a wa- 
tery. fluid that A 
medium for the vibrations 
which buzz the nerve of 
hearing and also give warn- 
ing of a change of balance. 
‘When the middle ear be- 
‘comes inflamed from infec- 
tion ‘carried up. the eu- 
stachian tube—the air tube 
which connects the ear with 
the throat—a serum is dis- 
charged in the cavity of the 
middle ear and mastoid. 
‘This may pass out through 
the eustachian tube or may 
collect in sufficient amount 
to cause earache and break 
through the drum mem- 
brane, or it may form bands 
or adhesions and hamper 
the delicate movements of 
the drum or ossicles. If the 


‘Talkies enjoyed by te ard of 
Ihering” using’ theater “phones. 


inflammation is severe, pus will form, 
break through the membrane, and result 
in a discharving ear, eventually destroy- 
{ng one or more of the ossicles 

‘The inflammation may pass on into 
the mastoid bone, be pent up there, and 
destroy the cells, resulting in that much 
feared disease—mas Tt may even 
continue upward to the brain, or back 
ward to the great vein of the brain—the 
Jateral sinus—and thus give rise to infec- 
tion of the blood stream or the neighbor- 
ing brain tissue. Not only the diseases 
already mentioned, but colds and like ail 
ments that allow’ entrance of infected 
matter up the eustachian tube may also 
sive rise to these ear troubles. It is for 
this reason that I have suggested that 
babies be taught to sleep on their stom- 
achs, since the position of lying on the 
back permits almost a direct flow from 
the nose and throat to the middle ear 
Likewise persons with inflammation of 
the ear should rest with the head high 
Adults having middle ear deafness should 
not work under conditions where nose or 
‘throat is liable to infection 


[EBS ayy aimagine. then, the probable 
state of the ear if conditions following 
infections are allowed to go scot free 
Hence the importance of undergoing a 
systematic examination of 

the ear and hearing, acute- 
ness, and care following any 
‘one of the diseases which m: 
fause ear trouble; above 


the pursuit of proper treat! 
ment in ease trou! 


le arises. 


Ties 
with the care of the child, for 
after childhood the evil effects 
of an ear infection are usu 
ally too deeply rooted to 
warrant a return to normal 


L type of 
deafness is “nerve” deainess. 
‘This is a more subtle type, 
and harder to define. Insome 
instances there may have 
been inflammation of the 
nerve of hearing itself in the 
brain. Or there may have 
been an inflammation of the 
Jabyrinth to which the nerve 
is attached, so that impulses 
never reach the nerve centers. 
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Scarlet fever, measles, 
influenza, or whooping 
cough again may 
lead to such an inflam- 
mation. Or perhaps the 
patient may have suf- 
fered from childhood a 
lack of development of 
brain centers of a dis- 
ordered. nervous sys- 
tem prevents 
theadequate working of 
the ear mechanism as a 
whole. For such cases, 
treatment is given 
to. the mind alone, 
and is a matter of in 
finite care and insight. 

Recently there has 
been much publicity 
about remarkable 
cures. resulting from 
Airplane rides. What 
actually has been cured in these cases is 
not a real deafness, but a form of “shell 
shock” peculiar to. certain hysterical 
children. A sudden dip in an airplane may 
all at once release the “complex” which 
is binding the child's mentality. “It is 
always wise, however, to consult a qual 
fied specialist before’ expecting benefits 
from such experiments. In the presence 
‘of disease of the ear, this method of treat- 
ment is futile. 

Right here I want to make clea one or 
two points about “deaf” people that 
everyone should know. Years ago all 
persons with impaired hearing were called 
deaf. Those who had been born without 
hearing, and consequently did not know 
how to talk, were called “deaf and 
dumb.” Today scientists realize that 
there is a world of difference between 
being born deaf and growing hard of heat 
ing in later years. The former are now 
known as “the deaf” and, the latter as 
“the deafened” or the “hard of hearing,” 
according to the degree of impairment 
‘A person who is only hard of hearing will 
resent being called deaf just as much as 
anyone who wears glasses would resent 
being called blind. Of all the really deaf 
people about one third have been afflicted 
since birth. Of this group thirteen per 
cent were children of cousins who mar- 
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AN early issue: An 

article telling of the 
new discoveries about 
sleep—what it is, how 
to woo it, and how to 
get the most out of it. 


ried in spite of constant warnings. More 
than forty percent of those deaf from 
birth inherited their malady, but for 
nearly half the cases no cause can be 
found other than Nature's whim, 


"T someone may ask, “How can any- 
‘one, especially a chili, know whether 
his bearing is faulty?” For parents, there 
are many danger signals for the detection 
of bad hearing in children. Inattention, 
dubious articulation, a weary or ex: 
hhausted expression before the day is half 


over are all suggestive. Once taken to an 
fear specialist or a clinic, the child may 
be examined in various ways. The 

‘audiometer” is the modern instrument 


for testing hearing, Resembling a minia- 
ture radio set, the instrument produces & 
scale of eight notes, each of which can be 
decreased in volume until the listener no 
longer hears any sound, ‘This latter point 
indicates the patient's “threshold of 

‘which varies widely with 
ood and bad hearing. 

Ot greater import, 
children in schools, In many cities the 
public health authorities are installing 
apparatus for this purpose. Considering 
that an audiometer with eight receivers 
costs little more than $200, there is no 

every public school should 
not be equipped with one, as it can test 
dozens of children a day.’ Many schools 
now “ear-testing”” large groups. of 
children by phonograph records. A 
record providing a series of niimbers read 
with diminishing intensity is relayed to 
several children at once through a group 
of receivers. The children check on paper 
the numbers they are able to hear, Ale 
though not as accurate as the audiometer 
this method of testing en: 
ables the examiner to catch 
evidence of impaired hearing, 
so that if necessary the more 
technical test can follow. 


is the testing of 


REVENTION of deal- 
‘ness among. children 
umes a new importance in 
the face of the economic prob- 
Jem which the modern world 
presents to deafened adults. 
‘Ten years {rom now thr 
million “hard of hearin 
school children will be seek- 
ing a means. of livelihood. 
Grantedthatthehandicapped 
deaf willhavereceivedinstruc- 
tion in lip reading and have 
been guided into vocations 
suited to their handicap, 
will it be possible to absorb 
them all into occupational 
life? In many ways the 
modern world, with its ac- 
cent on efficiency and speed, 


iscruel (Continued on tage 141) 
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Modernizing the Old Radio Set 


Most Any Out-of-Date Receiver 
Can Be Improved in Volume and 
Tone Quality by a New Speaker 
and Audio Amplifier Equipment 


By ALFRED P. LANE 


HAT shall I do about the old 
radio set? 

That question has almost as 

many answers as there are 


types of out-of-date receivers. To find 
the correct one in any particular case, 
‘of {actors must be considered, 
the age and present condition of 
the receiving equipment. Next comes the 
kind of service the outfit has been giving 
—stations received, tone quality, troubles 
experienced, and so on, And alter that 
the cost of any proposed changes. In 
the end the cost is the controlling factor. 
If expense need not be considered, the 
answer is simple, ‘Throw the old set in 
the scrap pile and buy the finest modern 
‘outfit obtainable. Not everyone, how- 
‘ever, can solve the problem s0 easily. 
‘There probably are thousands of re- 
ceivers in use that were bought in the 
early days of radio broadcasting and 
still look and work as well as they did 
when new. Among these are many bat- 
Tery sets fitted with 201A tubes through- 
out and some form of horn of early cone 
type speaker. What to do with such an 
outfit depends on what the owner wants 
in the way of reception that he cannot 
get with his present equipment. If he 
ants more distance and greater sel 
tivity in addition to more volume 
better tone quality, the case is almost 
hopeless. ‘The necessary improvements 
on the old set would practically require 
duilding it all over again. The best 
solution isto be satisfied with the present 
equipment until a new electric set can be 
purchased. 


F COURSE, it is simple enough to 

change the wiring so that a power 
tube, type 171A, can be used in the last 
audio stage. This will improve the tone 
quality and volume handling ability 
However, the type 171A tube will increase 
the current drawn from the B battery, 
making the set more expensive to 
‘operate. Adding the power tube will not 
be an improvement unless the loud- 
speaker equipment also is brought up 
to date. Many of the old horn type 
speakers give such poor tone quality 
that it is not worth while to use them 
vith a power tube. 

‘A large group of receivers that still 
five good results are battery operated 
Sut fitted with power tubes. Here, too, 
the advisability of attempting to im- 
prove the distance getting ability and 
selectivity is questionable. To do so re- 
quires practically complete rebuilding. 


‘The first all. 
electric sets form 
another large 
group. Some of 
these are reason- 
ably good; others 
are not, either be 
cause of poor de- 
sign or some freak 


tance getting abil 
ty and more sl. 
ty is, as with 
‘old battery set 
‘an_almost impossible accomplishment 
By far the largest group of sets now in 
gos are the fuller out ts hat wert 
built subsequent to the first experiment 
clectric sets. In most cases these sets do 
not compare with the latest models for dis- 
tance, selectivity, tone quality, or volume. 


SIDE from the use of a good external 
wave trap circuit there is no effec- 

tive way to improve the selectivity of 
ny old set without virtually rebuilding 
it. The tubes now available, such as the 
A, C, type screen grid tube, are capable 
of far more sensitive operation than 
earlier types of tubes, but it is not prac- 
tical to use these new tubes in any old. 
set. The advantages of the tube are not 
obtained unless the entire circuit is 
designed to take advantage of their 


If, however, the owner of an out-of 
date receiver is satisfied with the dis- 
tance and selectivity features of his 
receiver, no matter what its age, there 
are many ways by which the tone quality 

ind volume handling ability can be 

improved and even made equal to the 
capabilities of any modern receiver. As 
already mentioned, a power tube can be 
fitted in the last stage if the set hasn't 
one, and rebuilding the entire audio 
amplifier circuit is in many cases rela- 
tively easy. New and better transformers 
can be fitted and even a push-pull circuit 
installed (P. S. M., Nov. '29, p. 71). 

Tt also is possible and extremely prac- 
tical to build or buy a complete new 
audio amplifier unit which can be con- 
nected to the detector tube in the set in 
place ‘audio amplifier circuit 
already installed. The question of 
whether to do this rather than to wait 
and purchase a complete new outfit 
depends largely upon the quality of the 


‘A modern power amplifier syvtem added in « cabinet beneath an old-type 
‘attery ets Tne new unit is connected to the detector tube inthe Fecelver: 


set in questign, 1 fr instance, it was 
originally a cheap set in a cheap cabinet 
improvement is not worth while. 
But if the old receiver was in its day a 
fine outfit in a well built console or other 
type cabinet, the net result of fitting a 
new audio amplifier system and a new 
loudspeaker will be to give the owner 
equipment that for tone and volume on 
the local and semidistant stations will 
equal or surpass any modern set. The 
expense will be less than the purchase 
price of a modern set capable of the same 
tone quality and volume 

‘The most satisfactory results for the 
money spent will be obtained from an 
amplifier circuit that includes a push-pull 
stage using the 245 tubes. An amplifier 
to handle 171A tubes will be less expen- 
sive but far less powerful, while one using, 
the 250 tubes will be more powerful than 
necessary and the cost nearly double. 


a issn, nen GRE PR: 
‘of parts’ or completely wi 
amplifiers can be obtained vith or with- 
fout the necessary circuit to suppl 
voltage to the set. If the receiver is of 
the battery operated type, obviously it 
is an advantage to obtain the B supply 
from the power amplifier circuit and 
thus eliminate the use of B batteries. 

A new power amplifier usually can be 
substituted in an old. set merely by 
cutting away the two leads to the pri- 
‘mary circuit of the first audio transformer 
in the set and connecting them instead 
to the Hnpat terminals of ‘the power 
amplifer unit. 
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Useful Hints for the Radio Fan 


Spotting Dynamic Speaker Ills 


Where to Look for Troubles That Cause Queer Noises 
or Fading Volume—How to Test Electric Sets for Hum 


‘cone speaker is an extremely 
rugged mechanism. ‘The field 
‘magnetism, since 

duced by the flow of an elect 

rent, never weakens so long as the 

current flow is maintained. 

‘The dynamic speaker has defi- 
nitely improved tone quality. But 
fits wide frequency range of tone 
coupled with the method of con- 
struction” sometimes accentuate 
faults that would be unimportant 
{in a less efficient unit. On the very 
low notes, for instance, it may ac- 
tually have a motion of as much as 
‘a quarter of an inch—many times 
the possible motion of even the 
best magnetic speaker. This im- 
poses a severe strain on the dia- 

hragm and on the mechanism 

jolding it in pl 

‘The illustration on this page 
shows where trouble can occur and 
where to look if ever the speaker begins 
to produce queer, rattling noises or 
scraping sounds, of the volume falls off 
appreciably. ; 

‘When the dynamic speaker is not in 
se the diaphragm is under no strain 
‘The front edge is maintained in a, central 
position by a thin, soft leather ring, the 
‘outer edge of which is clamped or other- 
wise fastened to the metal frame, the 
inner edge being cemented to the paper 
cone. 

‘The cement is not infallible. When 
subjected to a severe strain, such as a 
rash of static, it may break loose at 
some point. If this occurs on the edge 
af the’ paper dlaphragm the loose edge 
of the paper will vibrate against the 
Teather and produce a rattling sound that 
usually will be most pronounced on one 
particular tone frequency. 

‘The leather itself may become loose at 
its outer edge and produce a similar but 
less evident noise. 

‘Many dynamic cones are made from a 
single piece of paper with one cemented 
seam running from the apex to the edge 
of the cone. Occasionally this seam gives 
trouble. ‘The cement gives way at some 
point and the loose edges of the paper 
attle together. 

Looseness also may develop in the cone 
support arms. 

‘Muflled and distorted music and 
speech, if it is not due to some defect in 
the set itself, often is eaused by the ring 
at the apex of the cone rubbing on the 

le piece. The clearance at this point 
is very small, in some cases not over five 
thousandths of an inch. Testing for this 


iE MANY ways the dynamic 


EXHAUSTED. 
Recien unit 


‘BuANED-our 
Voice coil 


BURNED- 
our FIELD 
WINDING: 


LOOSE SAM 


{0038 cone 
SUPPORTS 


1 the speaker bess to malts strange noises falls off 
iy Volume, the rouble may be at one uf these olnts. 


the way around the circle without binding 
at any point. If it can be so moved the 


AB C’s of Radio 


DETERMINE the cost of 
‘current tw operate an elee= 
trie et, first shut off ev- 

ery house light. Then, wateh- 
ing the electric meter, turn on 
the radio set and count. the 
number of turns the disk in 
the meter makes in one min= 
ute, 

‘Shut off the set and. by 
experiment, umber 
‘of lamps which must be tarned 
on at once to make the meter 
disk rotate at the same rate. 

vide the figure 1,000 by the 

‘wattage of these lamps, 


Fifty goes into 
Loo twenty times: inking 
ten cents by twenty gives one 
half'cent an hour asthe cost 
of operating the set. 


cone is not in trouble at this point, 

Extremely weak reproduction 
on A. C. type dynamic units may 
te due to-an exhausted rectifier 
unit, 

A burned-out voice coil or field 
winding would put the speaker out 
‘of commission at once, but such 
troubles are so rare that they need 
not be considered, 


Reviving B Batteries 


ANY B batteries produce 
grating and scratching noises 
some time before they are actually 
exhausted. Such noises can be 
climinated and the useful life of the 
battery extended by connecting 
across the block a two-microfarad 
filter condenser of the type ordi- 
arily sold for use in building a 
eliminator and power amplifier 
circuit, If two condensers are 
available connect one across the entire 
B voltage and the other across the detec- 
tor B voltage. 


Testing for Hum 


TPE citiea point in any full leceie 
recelver—the point where hum is 
most likely to be produced—is the de- 
tector circuit, Consequently whenever 
an A. C. receiver begins to develop a 
steady hum the detector tube should be 
investigated. In many types of circuits, 
when the set is first turned on, a hum 
tely develops and then dies out 
as the detector tube heats to operating 
temperature. As the tube becomes older 
the time required for it to reach operat- 
ing temperature becomes longer and 
longer, and in many cases the hum does 
not die out. It is a good idea, therefore, 
to have a good, new spare detector tube 
on hand, Then when the set develops a 
um, substituting the spare tube will 
‘2 definite indication as to whether 
It the 
continues with the spare detector 
in place some other part of the ei- 
at fault 
‘any electric set the hum is not 
always of the same intensity. Some 
nights it seems to be worse than others. 
is variation frequently is caused by 
changes in the line voltage of in line 
operating conditions. 

‘The bum is much less when the phon- 
graph pick-up is used. This is because 
the pick-up does not produce. hum, and 
when it is cut into the circuit detector 
tube hum is eliminated. 


gi 
the detector tube is to. blame. 


hum 
tube 
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Current Filters for A. 


How Receivers Draw 
B Voltage Supplies 
from Light Sockets 


By 
JOHN CARR 


LL radio receivers, however d 
nated, actually operate on di- 
rect current. ‘Though alternat- 
ing current flows into a modern 
‘electric set from the light sock- 

et, direct current still does the work in 
the radio receiving circuits just as it did 
in the days before light socket operation 
was possible. Even the alternating cur- 
rent tubes use alternating current only in 
the heater circuit. Direct current is abso- 
lutely necessary in the plate circuit. 

Packed away in some comer of every 
electric receiver is a group of parts in a 
circuit, whose function is to convert the 
pulsating alternating current into direct 
current. Alternating electric light. cur- 
rent flows through one part of this circuit 
‘and direct current is drawn from it. 

Radio broadcast signals received by 
way of the antenna are essentially alter- 
nating of pulsating in character. To am- 
plify and transform these signals they 
must be impressed on the direct current 
flowing in various parts of the circuit. If 
raw alternating current were flowing in 
the plate cireuits of the various tubes, the 
radio signals impressed on them would 
result in a hopeless jumble and a roaring 
sound from the loudspeaker, Trying to 
impress radio signals on a current already 
broken up into the oscillations of raw 
alternating current i like attempting to 
write legibly on corrugated paper. 

There is no metallic connection be- 
tween the wire leading to the electric light 
socket and the other circuits in the re= 
ceiver, In fact, the electric light current 
flows only through one coil in the power 
transformer. ‘The currents that actually 
‘operate the receiver are all magnetically 
induced in the power transformer. 


IE, power transformer, in. most elec- 
tric sets, has a winding and 
four tepnrate seconfary windings. Elec- 
tric light current flows through the pri- 
mary winding and alternating voltages 
are produced in the four secondary wind- 
ings. One of these gives five volts and is 
applied to the filament of the rectifier 
be. The high tension winding has so 
many turns of fine wire that it develops 
upwards of 600 volts, or more than 300 
volts on each side of the center tap. The 
remaining two secondary windings are 
either two and one half volts apiece, if the 
set uses 224, 227, and 245 tubes; or two 
and one half volts and five volts respec- 
tively if the set uses 171A tubes in the 
last or power stage. 
‘The rectifier tube has a filament and 
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Arrangement of choke colt and high capacity condenses in a typical iter cect, Pulesting current 


from the power transformer it converted BY 


two plates. ‘The ends of the high tension 
winding are connected to the two plates, 
and the center tap on the five-volt wind 
ing that heats the rectifier filament be- 
comes the positive terminal of the recti- 
fier output circuit. The center tap on 
the high tension winding is the negative 
terminal. ‘The output is direct eurrent in 
Paletig form. This pulsating current f 
fed through the filter circuit, the com) 
nent parts of which determine the quality 
of pute direct current which will be sent 
through the circuits of the receiver. The 
filter circuit is made up of iron core choke 
coils and high capacity condensers 
ranged as shown in the diagram, 


'N THE usual circuit where three con- 
densers and two choke coils are used, 

the first condenser largely determines the 
voltage which will be produced. If the 

pacity ofthe condenser is increased the 
output voltage is increased. ‘The con- 
denser connected between the two chokes 
has the greatest flect inthe filtering 
tion, so that increasing this condenser pro- 
duces smoother direct current and less 
hum, The third condenser also has some 
influence on the smoothness of the direct 
current, but its chief function is to form 
a reservoir from which the power tubes 
may draw instantaneously heavy supplies 
‘of current to form the oscillations that 
make up the radio-frequency and voice- 
frequency impulses. 

One secret of the great power of the 
modern electric set, as compared with 
older battery types, isin the rectifier cir- 
cuit. A power transformer can be con- 
structed to develop any desired output 

It 


Voltage. Starting with 110 volts from the 
Ulectrc light line, it x possible to develop 
the high voltages to operate 


tages necessary 
modern power tubes at full rated capac- 
ity, To operate such tubes from dry cell 
B batteries would at least six 
heavy, duty forty-five-volt blocks, and 
their life would be measured in weeks. 
aollng nee carent practic ec lee 
tage direct current practically free from 
pulsation, and this high voltage is applied 
directly to the plates of the power tube. 
Other tubes in the receiver, however, re- 


‘by this civeut lato pure diect current for the receiver, 


quire lower voltage direct current, and 
ese lower voltages are obtained by ta 
on a resistance connected between t 
high voltage lead and the minus B lead, 
Each one of these taps must be by-passed 
‘with a fixed condenser to form a reservoir 
from which the tubes operating at lower 
voltages may draw their supply. 

‘There are no moving parts in the en- 
tire circuit and there i, consequently, no 
wear mechanically. If properly, con- 
structed, the power translormer should 
last a lifetime, and that applies also to 
the filter chokes. Modern receivers of the 
better grades are fitted with condensers 
which should have an operating life of at 
least ten years figuring thatthe set isin 
‘use three hours a day during that time. 

‘The rectifier tube, the type 280 which 
is most commonly used at present, has 
a normal operating life of 1,000 hours— 
the same as the radio tubes in the set, 

Even in the most perfectly constructed 
rectifier and filter circuits trouble may 
‘occur. After the receiver has been in use 
for many months a falling off in volume 
may be noticed, together with some dis- 
tortion. The trouble may be due to tubes 
in the radio receiving circuit, or to an ex- 
hausted. rectifier tube. The remedy, of 
course, is to put in a new tube. 


NY sudden and severe increase in the 


hum from the loudspeaker may be 
due to an. ted tube in the radio re- 
ceiving circuit, or to a short-circuited 


choke coil. This is a rare occurrence. If 
by chance the lead wire to one of the 
filter condensers becomes. disconnected 
there also will bea severe increase in hum. 
The rectifier and filter circuits of all 
modern receivers do not exactly corre- 
spond with the diagram on 
Some large and powerful sets, for in- 
stance, use two rectifier tubes of the half- 
wave variety instead of a single full-waye 
rectifier tube, and in other sets one of the 
filter condensers and one of the. filter 
Gao cae. Gn sooiys euganot 
case ivers designed to. use 
Led seesaw only one audio = 
ier stage. ‘The filter requirements, 
‘such a circuit are less rigid. 


POPULAR SCIENCE MONTHLY 


A Revolution in House Plumbing 
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Improvements that give the 
simple suburban bungalow 
in America a more complete 
system of sanitation than 
is found in many an Old 
World palace or mansion. 


By 
ROGER B. WHITMAN 


LUMBING, first used because it 
Javed the labor of carrying water 
in buckets, has d into a 
national household rd. of 
health, as well as an indispensable house- 
hold convenience. Some dwellings now 
‘are equipped with a bathroom for every 
bedroom and one or two more for general 
use, while in virtually every modern home 
fare kitchen and laundry fixtures designed 
for Iaborsaving and water supply, and 
‘waste outlets placed where they will be 
mort servile, intus and other 
exposed parts of a plumbing system have 
been given beauty as well as utility, 
fixtures now being available in color. 
‘The old type bathtub, the bane of 
existence for a housewife because of the 
difficulty of cleaning beneath and behind 
it, has been replaced by the built-in tub 
that becomes part of the walls and floor. 
Sometimes it Is set in a recess with but 
fone side exposed. Bathrooms thus can 
be made extremely small without im- 
pairing their usefulness, which answers 
the present-day need for compactness, 
offsetting the high costs of labor and 
material, Its possible to havea complete 
bathroom in a. space five feet square. 
‘Advantage of this is being taken in altera- 
tion work. ‘The end of a hall or the 
corner of a room can be walled off, two 
closets thrown together, and odd spaces 
cleverly utilized. “A closet two by six feet 
in size will hold a shower stall and toilet, 
a wash basin being hung on the other side 
offen ofthe wale, With rach a. 
‘rangements possible, there no 
need be a shortage of bathrooms. 
The first need for a plumbing 
system is a water supply under 
sufficient pressure to drive it 
through the pipes and out of open 
faucets. When there is a commun- 
ity water system, the source is usu- 
ally’ high reservoir with gravity 
pressure. For isolated houses the 
tank may be in the attic or on a 
tower or hill, but a better plan is to 
use compressed air. For this there 
available a tight metal tank with 
two openings at the bottom, one 
connected to a pump and the other 
toa pipe leading to the faucets. The 
air within the tank is compressed as 
the water is forced in, thus supply- 
ing continuous pressure. Another 
plan is to connect the supply pipes 
directly to a pump. 


‘The colorful modern bath 
fon conaerers space Note 
how the baths ia te 
Cemed inte wall at ren, 


Being under pres 


sure, the supply pipes 
system 

strong 

h to resist it 


reaver, they must 
not be affected by the 


water that flows 
through them, for 
rusting will lead to 
Teaks and to clogging 
of the pipes. With 


pure water, pipes 
made of galvanized iron or steel will 
rive long service. In most cases, how- 
ver, impurities have such an injurious 
effect on iron pipes that brass is in in- 
creasing demand. . 

erty installed or 0 Clogged that when 

installed or so wi 

‘ater is drawn from one faucet it will not 


run elsewhere in the house. To 
avoid this the supply pipe 
should be large enough to sup 
ply several outlets at once. 
Under moderate pressure, from 
forty to seventy pounds, the 
pipe connecting a bath, kitchen 
sink, or laundry tub tothe sup- 
ply "pipe should be three 
fourths inch, while one half 
inch will be right for a lavatory, 
toilet, or shower. ‘The size of @ 
supply pipe will depend on the 
number of faucets and other 
outlets that it feeds. Since the 
pipe connecting the house with 
the street main must supply 
not only the fixtures, but often 


water for such other needs as 
sprinkling the garden or wash- 


Causey ¥ 


‘Machines do lth washing he modern basement nr. 
{itv are oncnnay. Ae th let eno Satay ested wer Yaak, 


{ng the car, it must be of ample size. Tt 
must be flexible, for stiff pipes and con- 
nections may break from the heaving of 
the ground as it freezes or thaws, o from 
the vibrations of heavy street traffic. 
Lead pipe usually is used for this pur- 
pose, although it is being displaced in 
some instances by pipes of soft. copper. 

An improved method of piping that 
climinates most of present tedious 
processes of cutting, threading, and fitting 
greatly simplifies the laying of the water 

es. The pipe used is copper, and in- 
stead of being in stiff, short lengths is in 
sixty-foot coils. Cotinections are made 
with compression couplings like those 
used on an automobile gasoline line; the 
squarely cut end of the tubing is funneled 
‘with a special tool and compressed be- 
tween a nipple and a collar. 

This type of, flexible tubing is in- 
stalled by drawing it through walls and 
under floors to the various outlets, for 
while it resists flattening and kinking, it is, 
soft enough to bend around corners al- 
most as easily as the flexible conduit used 
in electric wiring. At each outlet the pipe 
is cut and a tee clamped on, a job that 
aie cal x fom iene a Be 

“ally useful in replacement work an 
in modernizing, (Continued on page 143) 
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cent test of a new system of huge 
parachutes designed to support an 
lane in the sky—an experiment from 
which the pilot of the plane, ‘M. J. 
McKeon, of San Mateo, Calif, barely 
escaped with is ie, 
ie theory of the invention, 
by Charles Broadiiehs of San Frente, 
vets that pilot loa n'a fog could leas 
two parachutes (one strapped to the 
Underside of exch upper of the 
lane), let the plane drift downward until 
1 could get his bearings, cut away the 
fehutes, and resume fight. Tt was as 
sumed that the plan of twin parachutes 
would have the effect of keeping the plane 
in perfect balance during the descent, 
MeKeon climbed 5,200 feet and re- 
leased the big ‘chutes by means of wires 
leading to the cockpit, while twenty-five 
aviation experts watched from below. 
The parachute on the leit wing opened 


JHE extraordinary photographs on 
‘his page were taken during a re- 
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Novel Wing 
Parachutes 


Fail Plane 


slowly, but the one on the right remained 
|: ‘The plane, thus unbalanced, was 
thrown into a flat spin and immediately 
‘wound itself in the opened parachute as 
hough making a shroud for itself; and 
‘MeKeon was trapped in the cockpit. 
‘The plane was steadily while 
he fought desperately to escape. When it 
was only 1,500 feet from the ground he 
from under the folds and crawled 
onto a wing. A sudden spin broke his 
hold and he slid down the wing, catching 


B 


frantically ata strut. The next instant he 
had thrown himself clear of ine and 
irae nly eed hing 

ly. He t the ring 
of his own parachute. It did not open, 
Another 1,000 feet down—only 500 feet 
above ground—and his ‘chute finally did 


°PStil the plane chased McKcon,threat- 
ening at any minute to cut through, his 


‘own ‘chute and dash him to destruction, 
By t ‘at the shrouds of his para. 
‘chute he managed at last to steer it out of 


the path of the plane. Immediately after 
he touched the earth, the plane crashed 
less than 100 feet away and was badly 
Te entire epaod nical 

he entire episode was graphically re~ 
corded by a_plane which. accompanied 
MeKeon in his mile-high climb, and from 
which a photographer snapped pictures 
of the various stages of the near-tragedy 
from the moment that the treacherous 
right parachute failed to open. 
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Inventions 


ote ee nore, et 
‘Sreuating, throug’ perforations in 
‘he slumiaum sel tapily warmed. 


‘A compact sectrie water heater, 


44y tongs hang on a bracket at the side. 
eal enue 10 Bt 
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Gus Explains How Auto Designers 
Get More Pull Out of the Engine 
Cylinders by “Continuous Levers” 


« SNE. hundred horsepower!” Joe 
Clark whistled to himself as 
he read the specifications of 
fone of the new cars. 

Gus, Wilson, veteran auto 

Joe's partner in the opera 

lel Garage, merely grunted. 

His mouth was too full of ham sandwich 

for articulate expression. 

“One hundred horsepower!” Joe re- 
peated, “That's a whale of a lot of power 
to be controlled by a dinky little pedal 
under the toe of your shoe. It's equal to 
fifty pairs of horses. Think of an auto 
able to, pull as strong as that many 

"Why think of ft, when ft isn’t 50?” 
Gus growled as he fished a vacuum bottle 
from his lunch kit. “Fifty pairs of horses 
could drag any auto ever made all over 
the lot.” 

“But I thought you told me gasoline 
engine horsepower was the same as real 
horsepower,” Joe protested. 

“L did,” admitted Gus. “A one-horse- 
power gasoline motor, if you applied its 
power just right, could lift $3,000 pounds 
‘ne foot every minute all day long. It'd 
take a pretty husky “oat motor’ to equal 
beng 


then,” Joe mused, instinct 
reaching for a pencil, "a hundred-horse- 
jower motor ought ‘to be able to. pull 
$2300,000 pounds. Gosh!" ‘That's more 
ral cha i pita bas, 

“That's right,” Gus smiled. “Figures 
don't ie, bt sometimes they don't mean 
Anything, either. You could. get. that 
fnuch pull out of a one-horsepower motor 
just as easy if you geared it right 
Trouble with you and a fot of other folks 
isyou don't know whit horsepower really 
means.” 


“YOU said a one-horse engine could 

lit 33,000 pounds,” Joe argued.."If 
that's the bunk, then just what is a 
horsepower anyway?” 

“You forgot I 
much weight a foot in a minute,” replied 
Gus. “How long it takes and how far the 
weight is lifted are just as important as 
the weight itself. That's what horse- 
power isa sort of combination measure 
of the work done,and the time it takes to 
do it, Tt doesn’t make any. difference 
whether you lift 33,000 pounds one foot 
in a minute or twice that weight half the 
distance in the same time. It still needs 
tone horsepower to do the job. But if you 
tried to yank the 33,000-pound weight up 
two fect in a minute you'd need two 


horsepower. Or if you could take two 

minutes to move it up a foot you'd get by 

with only half a horsepower.” 

ww I'm beginning to understand.” 
“The pull or weight-lifting 

8 measure of horsepower at 


‘A long time ago there was a 
bird named Archimedes who got a lot of 
notoriety by claiming he could move the 
world if somebody'd give him a long 
enough lever and a place to stand. No- 
body could call the old duck’s bluif and 
he Knew it, but he had the right dope just 
the same. ‘If you could go sailing out into 
space with a nice long lever, hook the end 
‘of it under the earth, and rest it against 
fany other planet that happened to be 
handy, and you had some, way to get a 
toe-hoid on the ether that’s supposed to 
fill space, you could move this earth right 
out ofits orbit—provided the lever didn’t 
bust. Old Archimedes wasn't particularly 
interested in moving the earth anyhow— 
all he vanted was a sensational way to 
‘explain how a crowbar works.” 


Gus Says— 


RAGGING about how you 
strove from here te there on 
so many gal asoline 
doesn't mean anything. What 
‘counts is the day in and day out 
hha of your car s0 as to get 
the most smiles out of every 
zallon you buy. | 
res tricks to, stretching 
your gas mileage besides setting 
the carburetor for skinny mix 
ture. For one thing, the more 
you use the brakes the lower 
walleage. Bey | 


piiccr mare 
naar 
ncoagis ope 
meet 
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By 
MARTIN BUNN 


's that got to do with the horse- 
power of an auto motor?” asked Joe. 

“A whole lot,” Gus answered. “A 
crowbar is nothing but a lever that fits 
the kind of power you have to the job 
that has to be done. You ean, for in- 
stance, push with a force of one pound on 
the end of a lever and move it a distance 
of one foot. With the right fulerum— 
which is the point where the lever braces 
against something solid—you can lift a 
weight of twelve pounds a distance of one 
inch. Or you could move the fulcrum 
nearer the weight and find a point where 
you could lift twenty-four pounds a half 

ich, An automobile is just full of levers, 
only’ most of ’em aren't like crowbars, 

y're gears, and gears really are con- 
tinuous levers.” 


“QITILL I don’t see the connection be- 


in. 
in a minute,” Gus contin. 
"A gasoline motor is a lot like a 
human being in some respects, With a 
lever vou can lift a heavy weight that you 
soulda’t budge if you grabbed hold of it 
direct. ‘The gasoline ‘motor turns the 
crank shaft with only so much turning. 
force—called torque. So the motor is 
speeded up and by means of gears this 
fast, not-so-strong motion is turned into 
a slower movement with a lot of pull to 
1 


the gears that determine the 
nd the horsepower hasn’t any’ 

h it?” Joe interrupted. 
“If you're talking about just plain pull, 
that's Tight. By using extra low gearing 
you could drive a five-ton truck, fully 
loaded, up the side of a steep mountain 
with a 'one-horsepower motor. Of course 
it would barely crawl along—you'd have 
sacrificed speed to get the necessary pull.” 

“But couldn’t you speed the motor to 
beat the band to make up for that?” Joe 
suggested. 


“OW you're getting into some of the 
‘ins and outs of engine design,” 
smiled Gus. “That's what the engineers 
have been doing ever since the first gas- 
cline engine was built. Instead of making 
xr and bigger cylinders to get more 
power, they have let the cylinder size 
alone and obtained more power out of the 


‘same set ot cylinders by making ‘em work 
faster. Bigger valves, larger gas passages, 
higher compression, lighter moving parts, 


better balance have all been used to let 
the motor turn (Confined on page 138) 
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Now—Model | 


KED away in an old fair build- 
in Balboa Park, San Diego, 
stands the Diamond Tally- 
Ho, & stagecoach that ran for 
many years between that city and the 
Kittle mining town of Julian. Itis stripped 
‘of lamps, curtains, and boot sides. ‘The 
thinnest ‘skin of flaked red paint and a 
im tracery of gold are all that remain to 
indicate the decorations that once glor 
fied it; but only structural ruin can 
rob the coach of the dignified beauty 
that lies in clean lines and well- 
proportioned masses. The Diamond 
Tally-Ho is a fine example of design 
from the, leading carriage-making 
center of its time, Concord, N. H., 
and a splendid coach to copy in 
‘the original was christened 
,” it is not, of course, the 
type of coach commonly called the 
tally-ho, Ttis a coach strictly typical 
of the vehicles that thundered along 
‘the mountain roads in the old West. 
“The model was built one eighth 
full size. Missing details have been 
supplied as accurately as possible, 
and the little coach is a piece having 
all the interest of a fine ship model. 


" 
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By EDWIN M. LOVE 


Maple, or other fine-grained hardwood, 
is used, except as otherwise specified 
Aluminum is excellent for metal parts 
‘where soldering is not required, but any 
common metal will do. 

‘To help those who desire to build this 
model, detailed blueprints have been pre- 


Stagecoaching 


pared and can be obtained by sending 
seventy-five cents for POPULAR SCIENCE 
Mowry Blueprints Nos. 118, 116, and 
117 (see page 97) 

REAR WHEELS. Felloes: On a flat 

board scribe circles outlining the felloes. 
ide the circles into seven equal parts 
by stepping it around with dividers, 
these divisions, and draw fourteen radii 
Cut out the ‘fourteen equal segments 
from 34 by 34 in, stock and tack 
seven of them together with brads s0 
as to cover the felloe outlines. Glue 
the others on top, staggering the 
joints. When dry, scribe circles and 
cut along the outlines with a jig saw. 
(ce drawing at top of page 78. 

‘Spokes: From Yin. stock cut 
twenty-eight spokes, tapering them 
from S% to Sin. in diameter. With 
‘a rasp, file them to an oval shape 
from the thin ends to within 34 in. 
of butts, thus leaving pointed flats 
fon each face. Finish them with 
sandpaper. 

Make a form, with four brads to 
hold each spoke; taper the spoke 
butts, coat them with glue, lay them 
in the brad jig, glue them again, and 
tap the ends until they reach the 
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the inner comers between the through the tire, drive in 34-in, No. 20 


(E'S spokes with sandpaper. (See brads, and file off the projecting heads. 
32 drawing at left.) ‘The hub bands are held for soldering 
°F Troning: Bore a bub hole in with a heavy wire looped around and 
Ea board, and place the wheel on twisted. 

5 it, Measure the circumference Glue 3 by 34 in. cardboard “nuts” to 

Fi 3 of the wheel with a strip of the felloe between alternate spokes, 

*R paper, allowing 34 in. for lap- FRONT WHEELS, The front wheels 
‘te Ding, and cut a piece of % by are identical with the rear ones except 
Zin. brass to the same length. that they have only twelve spokes and 
(Here and in most places where twelve felloe sections and are 534 in, in 
| thin metal is specified, card- diameter. 

board may be substituted and | BOLTS AND NUTS. Centerpunch 
pasted in place. This saves a and drill metal of the proper thickness 


a 
great deal of work and looks and size, and place them by driving 


almost as well, but is not so brads through the holes. 
ER parc workmanlike.) ‘File the ends of _ REACHES. In the drawing below is 
Wen Heese W~ | the strip to tapering scarfs, illustrated the construction of the reaches. 


TMBSEELES=M™ coat, ‘them with solder- 


‘Tr s_ aug, 108 flux, and heat to an- 
neal them. While 
Cres are hot, tin the scaris 
= 


FRONT WHEEL DETAIL wrap the tire around the 


‘he emaetrcton of the front and ser ssn, sewing (oo enol it in lace 
ein teeta ade mon othe tore nets Nl rae, When the 


solder, and file the joint 
ee lines and the hee pa ans smooth. Remove the wheel, drill 

im any projections tl four evenly spaced No. 60 holes 
with a chisdl. The wheels are not dished, 
the outer faces being flat, and the spokes 
are not staggered. When dry, force the 
felloe on, securing it with 3y-in, No. 20 
brads driven into the spoke ends. 

Hubs: ‘Turn all sections in one piece, 
and cut them off to size on the lathe and 
square the ends. Bore the outer ends 5 
in. deep with a 55-in. bit and bore all 
the way through each hub with a iin. 
bit. Size the inner ends of the hubs 
with glue, and then glue and nail the 
outer sections in place. Remove the 
wheels from the jigs, and add the other 
hub sections, carefully lining them with 
the fronts, Level the hub spaces between 
spokes with plastic wood. With a sanding 
disk block plane true the felloes, 
tapering them toward the edges, Round 


Ae 


‘The finished carriage ready to receive 
the body part of the stagecoach model 


“Bolt” the drawbolts, which join 
reaches and bolsters, to the sides, 
and drill bolster-nail holes above 
‘the center in the side reaches and 
below the center in the center reach, 
50 as to avoid striking. ‘The three 
plates on each bolster can be shaped 
with snips and file. The brake spring 
is riveted at right angles to the “L 

bolted under the center ‘reach. 
Use spring brass ifeunvenienty at 


BOLSTERS. The curved ends of 


CentER AND ; 
OUTER REACHES 3p x34 xi21¢ 


= 

> S RON PERO 

; 
} 


DRAKE ARMS 


REAR BOLSTER 


REAR AXLE ~ BNO SHARE 
WR wHeerense 5. SPRING 
REAR WHEELS ~7 58D) 


Tf BRAKE ASSEMaLY 


FRONT WHEELS — 595°0ia S 
Penpactive drawine showing the costrcton of Oe amenbles ed = seperate sich of the brake 
‘ncthanam. Detaed ramings can be abtalnnd by sending seventy fine cata for Wcprats Non 11% 16 ad 117, 
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The 
adjustment 
fora 
perfect ride 


For every weight of car—for every aver- 
‘age load—for every condition of road 
and speed—there is a point of greatest comfort easily 
found and set on the single adjustment dial of the 
Houdaille Hydraulic Double Acting Shock Absorber.* 
This adjustment—exclusive with Houdaille—regulates 
the needle valve that governs the flow of the liquid from 
the compression chambers. 
Other features which have made Houdaille Hydraulic 
Double Acting Shock Absorbers the standard for mod- 
ern motoring are: 

1—The double balanced piston. 

2—The replenishing reservoir. 

3—Patented air vents which carry off air and 

gases, making Houdaille truly hydraulic. 
For the perfect ride—have your car dealer install a set 
of Houdailles at the new low prices—$40, $50, $75 
and $100 plus installation. Slightly higher west of the 
Rockies and in Canada. 
* Produc of Howdaile Haney Corpotion 


HHOUIDAIILILIE 


a SHOCK ABSORBER 


Houde Engineering Corporation 


Buffalo. N.Y. 


A DIVISION OF HHIQUIDAIILILIE-HIERSHIEY corPORATION 


Doubletree and singletrees and anseciy of 
{ebounds and ironwors as viewed from above 


the bolsters are tapered and rounded on 
the faces. ‘Snip the clips from thin stock 
and file them round on the ends where 
they pass through the yokes and nuts 
Clamp them firmly while riveting the 
nuts. Attach the bolsters to the reaches 
with heavy 1-in, brads, placed so that 
the outer reach tops are 54 in. below the 
bolster tops. ‘The center reach is par- 
allel to the others, and 3 in. below them. 
‘The pointed plates center on the bolsters, 
SORLES, Front The la 

XLES. Fro upper sand plate 
and axle are forged from solder, ‘Thread 
curtain rod spindles and screw them into 
holes dried and tapped in the metal 
ales. 

Rear: ‘The rear axle is held in place on 
the reaches with nails placed under the 
large clips, ‘These are made from thin 
metal by hammering them up from the 
back with a blunt cold chisel, 

Sind Boxes: ‘These are wooden disks 
¥4 in. thick, having curved strips of 
cardboard glued around them. These 
a then drilled to. go over. the 
spindles and are nailed to the ends of the 


Tron: Make the throw- 
hollow the butts, file the 
iron bright where they join, and bind 
them in place with fine wire, making an 
angle of 45° with the arm. Solder them in 
place, remove the wire, and trim them to 


shape. 
Handle: The handle is made of maple 
‘and has a leather jacket and a foot plate 
‘on its thin end. the handle to the 
iron bracket and add a metal clasp and 
alip 
Rods: ‘The clevis plates are held in 
position by No. 20 brads which pass clear 
through and are riveted over the nuts. 
‘The other ends of the rods join in a hali- 
‘on the beam, Add the under straps, 
and bolt the clevises to the levers. 
Beam: ‘The straight edge of the beam 
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is forward. Center the rub 
plates on the reaches and fas- 
ten them in place. Nail the 
brake blocks ‘to the notches 
after canting them to fit the 
wheels, Add nuts and card- 
board ‘washers and the steps 

and then bolt the completed 
beam to the rods. 

‘Bearings: Cut the stock 
Jong, shape, punch holes, trim 
to length, and bolt in place. 

‘Slides:’ The slide plates are 
bradded to their respective 
shims on the outer reaches, and 
to these are bolted the slides. 
(See drawing bottom of page 
78,) Rectangular eyes may be 
placed at the forward ends, but 
are just as well omitted. 

HOUNDS, Trace the wood- 
en parts from cardboard tem. 


'BRADS GO INTO BACKING, 


6 secions PER) 
LAYER FORTHE 

FRONT WHEELS; | 
7 FOR REAR 


FELLOE CONSTRUCTION 


How the stock for the felons ie glued 
fod) hehdtempoearly wah bende. 


plates, saw them out, and fin- 
{sh smooth. These ‘are then 
glued in the axle mortises 
The sides of the curved sex- 
‘ment of the hounds are rounded 
towand the underside, and a 
curve is cut from the under- 
side between the hounds. The 
‘upper member, carrying the 
metal plate, is ‘glued in 

with the front edge projecting 
gin. Chamfer the upper cor- 
ners of the bounds behind the 
it. 

Troms: Place and 
lower plates, add the front 
ferrule, and put on the under 
braces, which are bent into 
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eyes at the rear ends, flattened 
the axle, and bent into long, flat 
loops in front, ‘The side braces are 
flattened and bent into clasps 
fitting the axle ends, also gripping 
the sand box clips. ‘The other ends 
fit into holes in the hounds, and the 
fattened portions “are imitated 
with metal plates, Finish nails 
driven through these and the 
hounds serve as bolts. 

TONGUE. The front eye is 
made of wire, and has its ends sunk 
into the wood. The flattened 
shanks of this fron are made of 
wood, The hooks are made from 
nails, the large one entering the 


'D SINGLETREES. 
Clinch the doubletree center plate nails 
‘on the underside and file them smooth. 
Rivet the step plate fron in. place, with 
nails and supply nuts for the underside. 
‘The ssingletrees are round, tay oo} 
gradually to square ends and retnfor 
by thin ferrules having their joints in the 
back. The trace hooks are spirals having 
thelr points crosing above. ‘The U-bolts 
pass through plates which are shaped to 
e the curve and placed on both sides of 
the tee 

REACH CROSS MEMBER, The 
‘upper and lower irons are made by ham- 
meting a plece of solder to the shape re- 
q ‘The wooden beds are notched to 
fit the reaches. Solder the irons together, 
force them into the beds, and vail them 
in place with brads. The U-bolts rivet 
into solder nuts, the end U's being 
Yented from aiding off by clipe that clasp 
them and are bolted under the iron, 

Next month the construction of the 
body of the coach will be deseribed. 


All the carriage building terms which 
are not self-explanatory will be found 
Sieariy marked on Blueprints 113, 116, 
and 1. 

“This model wae designed and built oe 
pecially for POPULAR (ONTHEY 
feeders atan unustal expenditure of 
time and effort, "Would you like to nec 
moore material of tes sumne kind? Let 
the Home Workshop Editor know what 
model you wish next. 
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Don’t use your radio set as 
a proving ground for inferior tubes 


Gre maker of your radio set uses RCA 


Radiotrons in h tests—and ex- 


in your set 


the bese 


using the w 


The only vacuum tubes the lead- 


ing manufacturers recommend 


P. MeDo 


‘Tone in—The RCA- 
Victor Hour, every 
Thursda 
work ofthe NBC 


REA RADI OTIRON 


RADIOTRON DIVISION RCA-VICTOR COMPANY, INC. 


© This seal om an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. - 
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Feenvany, 


kis, and Ice Boats 


How to Sharpen Thin-Bladed Tubular Runners— 
Keeping Bent Wood in Shape and Other Hints 


SPECIALLY true of win- 
ter sports ckating, td 
ing, and ice boating—is 

ae yee begets that success 

pends upon keeping ones eq 
ment in firt-class condition. 

‘Skates: with the ol-fashioned 
wide blade were ground at the be- 
ginning of the season and not 
touched again for the remainder 
of the winter, With the advent 
of the tubular skate and the thin 
blade, the process of sharpening 
has become a more important op- 
eration, ‘Some racers recondition 
their skates after each day's use 
in order that the edges will be ready for 
‘the next spin across the ice, 

‘Tubular skates are blocked, not ground. 
‘This method of sharpening requires a jig 
and a flat carborundum or other oilstone. 
‘The jigs are made of both wood and 
metal, Dut because of the tendency of 
ood to warp, the east metal blocks are 

ter 

of the fig tad hal in lace by tightens 

the jig an ening 
four wing nuts. It is essential that the 
skates be held firmly; and the jig must 
rest on an even base, if it has not been 

Tiatened to « table or bench. 

‘The carborundum or oilstones used for 
the sharpening have a coarse and a fine 
side. The first part of the blocking opera- 
tion is done with the coarse side. 

First test the blades for trueness and 
‘squareness. ‘This is accomplished. by 
sont Er ee aoe errr at 

angles to the skates. If they are 
true, lines will be cut across the top of 
the blades. Test the edges at several 
places in this way, thus ascertaining just 
where the blade is high and where it is 
low, and obtaining a guide as to how 
much of the blade must be removed. 

In doing the actual blocking, apply a 
light oil to the coarse side of the stone 
and draw the stone across the blades so 
as to form a figure eight, the crossing 
point of the eight being at about the 
center of the blades. Continue this 
form of cut until the blades are found to 
be true across. Racing skates should 
have no “rock,” so the lengthwise true- 
ness can be tested with a straightedge. 

For the second cut, which should true 
up, the blades lengthwise, two figure- 
‘eight motions are used, one from the 
middle to the toe of the skate and the 
‘ther from the middle to the hed of the 
skate, Test the keenness of the edge 
frequently by drawing the back of a 
finger nail across the edge. If the corner 
of the blade will shave the finger nal 


ftmooth side of the stove along each side of te mente, 


t amount of 
considered fai 
For the finishing cut, turn the stone 
‘over 80 as to use the fine side, apply oil, 
and go over the entire edge of the skate 
with ‘many small figure-eight motions. 
When all of the deep cuts made by the 
coarser side have disappeared, draw the 
stone down the whole length of the 
blades, slipping it sidewise slightly. 

To ‘remove. the burr on the 
edges, hold the fine side of the stone 
against each side of each blade and move 
it back and forth. Be sure that the stone 
is flush against each side s0 as not to 
round the edges. 

‘After the stone has been used several 
times, you will find that the pores have 
become clogged, making the surface 
smooth and thus impairing its cutting 
‘qualities, When this happens, wash the 
stone in kerosene and rub it briskly with 
a stiff brush. “This will remove all dirt, 
, and fine bits of steel and bring the 
cutting surfaces back to their original 
‘lean condition. 

Cilstones will become uneven in time 
and should be replaced as soon as signs 
‘of wear show in the form of ridges. 


without any 
the blade can 


ressure, 
sharp. 


TTSEcae of shia. presente still an- 
other problem. Skis have a certain 
amount of bow in them to counteract 
the weight of the user, the amount 
ing with the type of ski; but e 


ski 
has it and every ski should retain it. 
‘The natural tendency is for the user, at 
the end of a winter season, to stand the 
skis up in a corner and forget them until 


the first snow of the next year. Wood 
warps, and if skis are left resting on their 
ends, they will, without a doubt, either 
twist or lose their correct amount of 
curvature. At the end of the winter 
months, therefore, it is well to strap the 
skis together, snow face against snow 
face. Place a strap at each end and put 
a block of the right size in the center at 


By 


GEORGE H. 
van WALTHER 


‘The stone ia moved 4 ax to form a gure eight, 
the trom being mt the center of the blades: 


the bow, holding it there with a strap. 
‘This wil prevent the runner from twist- 
ig and maintain the curvature. 

fin order to get the best use out of your 
skis during the actual season, the run 
Srfacs must be coated frequently 
wax preparation to prevent damp 
from ticking to. the, wooden murfaces, 
Most experienced ‘ski Tunners carry. 
fake of this prepared wax ‘with them. 
Many of these wax preparations are sold 
commercially, but a very good wax can 
tereasily made by melting'« mixture of 
rosin and beeswax in the proportions of 
Shout one to two. Pour the mixture into 
4 wooden mold made to the shape de- 
fired and allow the wax to harden, In 
ths way convenient ed cakes can be 

"The care of an ice boat is somewhat 
the same as the care ofa sailboat, Before 
the season starts tis well to varnish the 
frame and see that the sail is in. good 
‘condition and that the runners are free 
trom rst and tg nthe frame. in the 
tue ofan ice boat there is one iniportant 
Frecaution--do- not allow the boat. to 
Fest-on the ice overnight. ‘The weight 
wil force the sharp runners into the ice 
3nd they wil freeze fast in a very short 
time, “A neat way of preventing this is 
to rest the boat on blocks of a length 
Sficient to free the runners from the 
ice 

if for some reason the sails become 
‘eet of damp, do not roll them but take 
them down and bang them in a. warm 
room. If rolled and left out even for a 
Short time, the sails may freeze up and 
the fabric ultimately may be ruined, 
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Chemistry 
attacks 
house- 


work 
e 


waxed panel where they can be easily whisked 
panel, particles have sunk into the film and become embedded. Both panels 


‘were exposed to the same amount of dust in the: 
of time. 


Ink Penetration Test: Showing cross section of 
three panels treated respectively with Johnson's 
‘Wax and two ell polishes. One drop of ink was 
placed on each panel. Chemist’s drawing shows 
hhow ink did not penetrate hard wax film, but 
seeped into polish A and B wich resultant dis- 
coloration of wood, 
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Dust Under Microscope 
Ilaseration at left shows sec 
tion of panel treated with 
Johnson's Wax; at right, 
panel with ordinary oil pol- 
Ish. Note how dust particles 
(half as many) rest on top of 

‘off by light dusting. On oiled 


same room for the same length 


reduces dusting 50% 
e 


Floors, too, now cleaned without 
scrubbing, as chemist experiments 
with everyday products 


FREE 25c¢ CAN OF 
JOHNSON’S WAX sent for trial 


Chemistry goes to work on ordinary house- 
hold problems and cuts dusting in half, 
Scratches and stains on chairs, tables, and 
woodwork can also be avoided. Floors cleaned 
and kept clean without scrubbing. 

These are the latest contributions of a 
science that attacks old problems with aston- 
ishing results. 

Less dust will accumulate on a waxed sur- 
face than on a sticky one. But how much less? 
Tests showed that dust cannot cling to the 
hard dry film of Johnson's Wax at all, 

‘Whatever particles settle there are whisked 
off, largely by the ordinary air currents in the 
room. In a perfectly “still” room, fifty per cent 
less dust remained on the waxed panels than 
on the oiled panels, 

On floors, the hard dry film of wax keeps 
the dust on top where it is easily removed by 
light dusting. How to clean floors (where traf- 
fic is heavy) without scrubbing is explained in 
a new booklet, “Reducing the Care of Floors 
and Furniture," we will be glad to send to 
householders, on request. 

You will also receive a 25c can of Johnson's 
‘Wax free as ademonstration. Just use coupon. 


For Home Corpenters Johnson's reliable Wood Dyes 
settle the ticklish question of the proper finish. In all 
colors. Bring out the natural beauty of the geain. Dry 
‘quickly. Never smudge or rub off. Enable you to have 
the beauty of the finest hardwoods on inexpensive soft- 
‘woods. Guaranteed not to raise the grain. At hardware 
and paint stores 


5.C. JOHNSON & SON, Dept, PS? Racine, Wis, 

(Gentlemen: Fess wend fee 5c can (not « ample) 
cof Jonaace's Liga War for shat demonstration snd 
‘layed bootie, "Reducing the ‘Cate of Floors 
‘sod Formica” 


Ever Drive 


‘OST home garages ars 
lightly constructed. 
While strong enough to 


Pe prdinary stra, the 
entire back wall of the garage may 
be wrecked by a blow from the car 
bumper so light that the bumper 


is not . 

Figure 1 shows how to make a 
stop to avoid such trouble. A six 
by six timber long enough to ex- 
tend ten inches on each side of the 
wheels can be bolted permanently 
with lag screws into a wooden floor 
‘or into expansion shields in holes 
jin a concrete floor. To make the 
‘stop removable, ten-inch pieces 
‘of one-inch diameter pipe can be 
set into the floor to form sock- 


ieces of pipe will make a drive 
tin an "inch hole drilled 
through the timber, Be sure 


to plane off the sharp edge of 
the timber toward the garage 
door so that the tires will 


strike against a flat surface in- 
stead of a sharp edge. If the 
floor space is somewhat re-~ 


stricted, make the bumper 
removable so as to facilitate 
tire changes and work under 
the rear of the car. 


Repairing Broken 
Brush Springs 
(OMETIMES a break in 
‘a spring that presses a 
brush against the commutator on the 
starting motor makes the starter in- 
operative, Figure 2 shows a temporary 
repair. Cut a strip of rubber from an 
inner tube and pass it through the open- 
ings in the motor frame as shown. Pull 
{alrly tightly and tea knot. The rubber 
band will press the brush against the 
commutator. and permit the motor to 
start the engine in normal fashion. 
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into the Garage Wall? 


How to Build a Timber Stop That May Save a Costly 
Crash—Other Ideas Car Owners Have Found Useful 


fends hot ir to ‘winded 


Mousetrap Burglar Alarm 


NW ORDINARY mousetrap (Figure 3) 
‘an be converted into an effective 
auto burglar alarm. Two. wires with 
spring clips attached to their outer ends 
are attached as indicated. One clip is at- 
tached to the live terminal of the horn 
and the other to the metal frame of the 
car. When the trap is set the circuit ig 
° en sprung, the circuit is 
hd the hora blows continuously. The 


Each month POPULAR SCIENCE 
MONTHLY awards prize of $10, 
in addition to regular space 


trap can be placed so that movin, 
either the steering arm or clut 
will spring the trigger. 


Clearing the Windshield 


CONSTANT stream of warm 
air can be directed against the 
‘windshield to prevent fogging and 
frosting (Figure 4). Raise the rear 
edge of the engine hood on each 
side enough to insert a small block 
‘of wood. This will produce an 
opening along the top rear edge of 
tthe hood through which heated air 
from the engine flows and strikes 
the glass. If trouble is experienced 
with rattling, an extra block of wood 
of the ‘right size should be 
placed directly under the edge 
of the, hod near the, hinge 
Experience will show what size 
block to use for best results, 


Simple Hood Rest 


FIGURE 5, shows an cary 
way to make a rest for the 
hhood when it is opened, The 
‘only mechanical work needed 
is the hack-sawed slot in the 
edge of the cowl and two holes 
for bolts that hold the angle 
pieces to the dash. The 
straight, piece and the two 
‘angle pieces are stock items 
from standard toy mechanical 
construction sets. 

Cat the slot in the cowl 
first and then locate the angle 
"pieces so that the perforated 
straight piece will swing into the slot in 
the up position or hang down out of the 
way when not in use. At least two hood 
rests will be required, one on each side; 
some hoods will require four. 
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your engine 
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While the ode “Co 1 d! ’” 


? 


demands the i protection 


of Mobiloil Aretic 


‘Two of the most dangerous enemies 
your battery and engine can have 
are “summer-oil-in-winter,” or a 
so light that it 


winter oil w 
lacks rich lubricating value. 


With too heavy a lubricant the 
thick oil lies, stiffened by cold, in 
your crankcase. After standing in 


the cold, your engine strains toover- 


come the resistance of “dr 
tons, cylinder-walls and bearings. 
Your battery can waste hours of its 
life in those few moments of terrific 
effort. 


With too light an oil in your 
crankcase you get easy starting— 
but when your engine heats up, 
euch oil may show a serious lack of 


lubricating value, 


‘The new Mobiloil Arctic gives effi- 
cient lubrication from the first turn. 


the New 4 


In its ability to meet your two 
cold-weather needs Mobiloil Arctic 
is uniq 


1, Its correct body, and fluidity at 
zero assures easy starting and 
quick oil circulation, 

2. It retains its rich lubricating 
value at your highest winter 
operating temperatures — thus 
assuring full protection no mat- 
ter how fast or how far you drive. 


Mobiloil Arctic has been tested and 


proved by millions of moto 
every cold country from Norway to 
Cape Horn. When you change to 
Mobiloil Arctic you end every 
doubt about the correctness of your 
winter lubrication. 


VACUUM OIL COMPANY 


‘Makers of high quality lubricants for all 
types of machinery 


86ne 


Mobiloil 


ARCTIC 


Make this chart your guide 


FERRINE-PFRHI E> & fi-Pes § ofii>> 3H 


New Ease in Gear Shifting 


your oil is being changed, have the 


farther lightens the winter load on your 
‘engine. 


‘The materials used in building thie 
‘hale cont Tear than ‘ve dollars, 


Mes the home workshop 


‘made it possible for the 

ter craftsman to construct 

‘many furniture projects—suchas the boi 

doir side chair illustrated in Fig. 1 

which are more elaborate and attractive 

than those that ordinarily can bemade by 
and. 

With the advent of small motor-driven 
machines, however, has come the need of 
knowing how to operate and care for them. 

‘A.small band saw fs particularly useful 
for curved cutting like that required in 
making a graceful chair. After a little 
practicing has been done the back legs 
Of the chair shown can be sawed out al- 
most as easily as a woman sews a seam 
on.a sewing machine, 

‘Many woodworkers who have had 
some experience in the use of band saws 
do not know how to twist the saw blade 
{nto three loops, which is the usual way 
of storing oF shipping them. Hold the 
saw in the palme of ‘your hands, teeth 
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» Cutting Curves on 


a Small Band Saw 


Construction of Boudoir Chair Gives 
Practice in Use of Motorized Tools 


By WILLIAM W. 


{allow the blade to be slipped ay, 


nting outward, and allow a por- 
tion of fc to rest on the floor, Let 
the saw form an ellipse, Place your 
feeton the blade and give the hands 
a twist inward go as to make the 


teeth above the feet point inward; 
drop the saw blade and you will find 
it in the three loops. Fig. 3 shows 
the operation clearly. 


In putting the blade in place, 
lower the top wheel as far as it will 
‘0 oF sufficiently to allow the blade 
{obeslipped over the wheels. Face 
the saw on the top wheel first and 
sce that the teeth point forward and 
down. Then work it on the bottom 
‘wheel, revolving the wheels by hand, 
asin Fig. 2. Next adjust the upper 


wheel as shown in Fig. 4, wor 


ig the 
hhandwheel with the left hand and feeling 
for the tension with the right hand. 

Revolve the wheel a dozen times to 
see if the saw blade is running in the 
center of the wheel rims. If it does not 
run true, it is an easy matter to tilt the 
top wheel in either direction by turning 
the adjusting knob in the center of the 
top wheel. This adjustment is being 
made in Fig. 5. When the blade runs true, 
examine the euides carefully to be sure 
that they are supporting the blade. 


KLENKE~ 


‘The table on most band saws 
can be tilted at an angle when 
necessary by a few turns on the 
machine screw under the table in 
the back part of the machine, ag is 
shown in Fig. 6. Sce that the table 
is firmly fastened before starting 
work. Set the saw guide to the 
proper height to allow the wood to 
pass under, 

‘There are only a few safety pre- 
cautions to observe in running a 
band saw. First of all, have a good 
guard on the machine; there is 
none shown in the illustrations, ax 
it was easier to demonstrate ‘the 
various operations without one. 
Alvays spin the saw around a few 
times by hand to make certain that 
everything is as it should be. Do 


Fig. 5. The manner of twisting the blade into three 
oops the cuntomary way of toting ot shipping i 


not allow anyone to stand at the side of 
the machine while itis running. Be sure 
tokeep the machine well oiled at all times. 
‘The actual sawing on this machine re- 
guires litle practice. No r 
iappens, never back out of a cut; to do 
so may pull the saw blade off. If you get 
off the line, do not twist the wood but pull 
it towards you and start that portion of 
the cut over again. 
ep No. 1—Petterns. From the work- 
ing drawing, Fig. 7, make full size patterns 
‘of the back legs and curved rails in the 


No matter what 
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New Book,“You Can Make I’ 


Showing How to Utilize Boxes and Odd Lumber, Sent Free 


ISSTON, the world’s foremost makers of saws, 

co-operates with the Department of Commerce 
io lessen waste of lumber. “Millions of boxes, now 
thrown away, may be used to make useful articles 
for the home, garden trellises and frames, bird houses, 
tool chests, work benches, plant boxes, kites, toys, ete. 


‘To promote better uses of odd pieces of lumber, now 


burned or thrown awa; 
out charge the new 

issued by the National Committee on Wood 
tion—52 helpful pages, more than 100 drawings. 
To make the useful articles shown in this valuable 
book you will, of course, want Disston Saws, Tools, 
and Files, ‘Theres no substitute for Disston quality. 


Mie 


“TheSawMostCarpentersUse” 


‘Bs rend per he oe 

Sasha e 

Shee aan arnt Hs 
oatacodis 


HE amateur mechanic, always glad to get new ideas, 
plans and working drawings for making things in his 

ome wo ill want both the new book, “ou 
he Disston Saw, Tool, and File Book.” 


18 Make Tt tells chat to make. “The Disston Se 
‘Tool and File Book” lla what tole to choose for the j 


For Finishing Wood Surfaces It Disston Sawnare made of Diston Stel, from Disston's _Handieat of All Small Sawn 
fur tvne no nih your om, Ths Pack Se, with oth nd si back 
fandlongeutting feinto them. ‘Thiabetterstecltakesand — subley 


olds a better temper: a lice term 
tough, yet readily Sled and set. 
Disston saw takes and holds a Keener cutting edge. 


‘which, while hard, i 
With thie temper, a 


‘The new Disston Hand Saws are finer nov than ever before 
~improved in every feature: Lighter blades, for caser 
‘uttings ‘narrower blades, saving strength; tructaper 
(round, faster cuttings thin, yet stf for trve running; new 
treatherproof Binal handles with larger hand holes 


eas set, cut easier, and stay sharp longer 
‘ther hand saws ever made. See them at your 
hantware merchant's. Ask for Disston! Hand Saws, of 


work; Disston Hack Saws, Bes, try squares, levels, etc, 


And mail the coupon for the books that will help you in your 
hhome workshop. 


On Your Power Saw Outfit 
Tish + Risin Cir Sop 20 con fo 
ne Dastge ste 


DISSTON : 


in 
Makers of “THE SAW’ MOST CARPENTERS USE” Za 


Files for the Wood Worker 
inion Cabin ie neath loc rth 


lrg ol lag 3 
oes 


wy 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. Sen page 8. 


iF Henry Disston & Sons, Tn 
(is Canada, Henry Denton 
Pleasesend™ You Cas Make and"TieDiston Saw. Toland Fie Book™ 


Every saw wer willenjoyrenng “You Cas Make 1 amd 
“The Diton Sum; Tool and File Book.” Both contain | 
‘much Yluableinfrmation forthe mam terested making 

(ings. Seat fe. Uae the coupon or weiter thems 


Name and Addr = . 


ig. 5. The wheels should be al 
{the blade wil ram in the center 


back section, Use heavy wrapping paper 
or cardboard. 

‘Step No. 2—Seat Plan. On a board 
cr paper, lay out the seat plan to full size, 
so that you can obtain the correct angles 
for the joints on the rails, 

‘Step No, 3—Culting Out. ‘Transfer the 
curved patterns to the wood and cut out 
the back legs and rails on the band saw. 

‘Step No. 4—Turning. ‘Turn the front 
legs on the lathe and do the fluting by a 
special machine if you have one, other- 
wise cut the flutes by hand, The sanding 
‘ean be done most efficiently in the lathe. 

‘Step No. 6—Rails and Joints, Cut all 
of the ras to the correct sag by means of 
the jointer and circular saw, being careful 
to cut the joints to match the 

Step No. 6—S moot, 


out. 
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befc ling. Slighth 
mittee oe 


gus methods of fat Se pose 
{ng two forantique maple, twofor genuine 
Mexican ‘mahogany, and one that wil 
give birch, maple, cherry, and the like 
the appearance of other woods, such as 
mahogany nt 

While there are various ways of finish- 
ing mahogany, to are outstanding. In 
the fist case, buy a high-grade mahogany 
water stain powder and dissolve accord. 
Ing to diecttons or use prepared wood 
stain or dye of frst quality. Apply. a 
Tiberal coat with a brush. Allow the stain 
to dry thoroughly and apply = very thin 
Coat of white shellac. Sandpaper when 
dry with No. 0 sandpaper and apply two 
oats of paste wood fiber, folowing the 
‘lreetons found on the can, Allow at 
ieast two fll days after the last cout for 
the filer to harden (a longer time. is 
better), Now apply three thin couts of 
white shellac, rubbing cach coat when 
ty with'No 00 sandpaper andthe lst 
Coat with a isture of cre or maine 
oil and fine pumice stone powder, If you 
have a spraying util, speay on clear 
Txcquer instead of shellac. 

“The second method is to buy bichro- 
mate of potssh crystals tnd’ mabe 6 
Saturated Solution in water, Dilute one 
part of the saturated solution with four 

fs water and stain the mood with it 

Vhen dey, rub lightly with No, 00 sand: 
paper. Next apply a coat of ready-mixed 
penetrating mahogany stain oF wood dy. 
‘Then use the filer and shellac as beore; 
or use filler, one coat of thin shella, and 
tmgcoutsl 

ple may be finished to represent 
antique maple by several methous, one 
of the best being as follows: Apply one 
Coat of the proper amber shade of water 
Stain and proceed with the remaining part 


Fig, 6, The tables are adjustable to allow cute 
to'be made at any reasonable angle desired 


of the finishing as mentioned above for 
mahogany except that maple, being a 
very close-grained wood, will require no 
‘wood filling. ‘The coat’ of shellac will 
fill any very small pores such ag are 
found in maple. Another method is to 
ive the entire chair a coat of oil walnut 
stain and when this is dry rub the high 

to the bare wood 
pet to give it a worn 
appearance. Shellac is then applied as in 
directions given before, 

For imitating woods, apply a liberal 
brush coat of water stain, or a ready- 
prepared penetrating stain of the pro 
color and strength. Allow this to dry 
overnight; then apply a thin coat of 
white shellac and continue as directed 

above. 

‘The upholstering can be 


a 
Curves. A drum sander can be 
used for smoothing up the 
curves on the, back legs and 


‘Step No. 7—Joints. Bore 
all holes in the es and rails, 
after first having located the 
fentertsceuratsly. Morte 
and tenon joints can be used, 
if so desir 

‘Step No. 8—Assembly, Make 
a trial fitting of all parts be- 
tween clamps, 0 make sure 
that all members will fit. The 
two front legs and ral are glued 
together, and then the two 
‘back legs and rail. When the 
glue has set, assemble the en- 
‘tire chair. In order to obtain 
the same angle on both sides of 
the seat, the squaring must be 
does ae folios ‘Licata tke 
center of the back and front 
falls and place a square on the 
frame; when these two center 
points line up the angles will be 
identical, Corner blocks are 
securely fastened in place anda 
separate frame made for the 
upholstery. 

Step No, 9—Cleaning Up. 
‘Clean off all of the excess glue 
with a chisel and Nos. 0 and 00 
sandpaper, All parts should be 


done to suit the individual 
taste. A suggestion as to the 
method is given in Fig. 7, 


Removing Scratches 


DEEP, gezstches, that, eo 
LJ clear through the finish on 
Dieces of furniture can be re- 
moved if the right procedure is 
followed. 

First, stain the wood in the 
scratch with a matching stain. 
Allow the stain to dry -for 
about 24 hours, and then cont 
the scratch carefully with a 
first-class grade of furniture 
varnish, 

‘After the varnish has been 
allowed to dry thoroughly, 
take an old razor blade and 
scrape off any excess varnish. 
Apply three or four applica- 
tions of the varnish in. this 
manner. Finally you will find 
that the varnish coats have 
built up until they are flush 
with the surface of the original 
finish. 

‘The entire surface can then 
berubbed down with a mixture 
‘of powdered pumice stone and 
‘oil —Frepenick J. PEase. 
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> Pledge to the Public 
Fon Used © Car Sales 


Used car 
shopping 
is 
simpler 
and surer 
on the 


STUDEBAKER PLEDGE PLAN 
... more than 150,000 buyers got Pledge protection last year 


WHEN youenter the used ear market directtoyour Last year, more than 150,000 thrifty American citizens 

nearest Studebaker dealer. Here used car shopping is bought used cars under the protection of the Studebaker 

simpler and surer. Pledge. Let their experience point the way to used car 
‘You choose from Studebakers, Erskines and other makes satisfaction for you! 


of cars which have bees carefully reconditioned — 
©) Invest 2-—you may save $200 


—with new car beauty and performance, offered { 
at bargain prices. You drive the car of your choice S eee cree to Sete A 


for five days under the protection of the Stude- J 
baker Pledge. Every certified car carries 30-day 

guarantee for free adjustments and replacement [iam | 
of defective parts. You will find all prices plainly ete) ps tare’ coma ei tet ou 
marked—proof positive of fair and square dealing. a 


STUDEBAKER 


Builder of Champions 


‘THE STUDEBAKER CORPORATION OF AMERICA 


in the machine shop through the 

useof familiar and inexpensive ma- 
ferials which are not onfinarily employed 
in routine operations. A number of short 
cuts of this type are illustrated, 

Some odd jobs for paper, other than 
ty 4 friction material are flustated in 
Fig. 1. By using the paper in the manner 
demonstrated at 4, the clearance as well 
as the cutting ability of dies can be gaged 
before starting work, and troubles can be 
more readily analyzed than from the 
metal blank. A paper strip, applied as at 
B, helps to set gears to the desired clear- 
ance quickly. 

Remember that as gears vary widely 
in pitch and face, paper also varies in 
thickness anywhere from .001 to .01 
and more. Ordinary typewriter bond, 
about .004 in. thick, will be right for the 
average cases. The gears should be set 
up tight with the paper between them. 

‘A. quick, convenient way to clean the 
contact surfaces of a micrometer is to 
clamp an end of clean writing paper 
lightly between the gage surfaces as at C, 
and then pull it out. One or two thick” 
nests of thin, hard paper are a legitimate 
permanent makeshift for a metal bearing 
shim, at D, though this cannot be said of a 
layer as sat E. 

‘A simple recipe for preventing spoilage 
fn delicate hardened parts is that of re- 
moving the part, from the quenching 
bath while it is stil so hot that it makes 
water sizzle, wrapping it heavily in news- 
paper, and ‘allowing it to cool slowly as 
shown at F. 

No shop can get along without wood, 
but it can be used in many more ways and 
places than it generally is. Clothespins 
with thelegs removed,asat 4, Fig.2,make 
excellent handles for small’ tools. The 
hardwood clamp at B is often a good sub- 
stitute for the metal kind on lighter 
work. It is quickly made to any shape 
and provides its own friction, and is often 
the most efficient way of holding highly 


Me: and time often can be saved 
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finished or soft metal work. 
As shown at C, hardwood 
‘and softwood of uniform 
grain made cheap, long- 
‘hate bearings that are very 

t tare very 
satisfactory” at moderate 


foned wooden mallet at D for setting tools 
and other parts. 

‘On some machines, wooden links or 
connecting rods like those at A, Fig. 3, are 
not only strong enough for the work re- 
tat Lathave ihe skid srantion cf 
being lighter, more easily shaped, 
‘more shock absorbing than most metals, 

How to make and set bering 
sleeves that will be tight in su 
‘wooden links is shown at B. The 
sleeve is threaded outside, slot- 
ted like a screw, and driven 
home while the wood is held 
moderately compressed in a vise. 
Close-grained hardwood is suit- 
able for permanent cone 
alleys and. for hand- 
wheels on light drives, as sug- 
gested at C. Such pulleys and 
wheels are cheap and quickly 
made. A hardwood disk or 
false table serves as an excellent 
pad for use on a drill press in 
‘work requiring no high degree of 
accuracy, as shown in illustra- 
tion at the top of page 92. 

In Fig. 4 are shown three 
friends and brothers —babbitt, 

|, and solder. An em 
cos slide nut, like that at -f, 
which was poured right in place, 
vas ysed on a lathe in the 
‘writer's shop for a full year and 
it gave excellent service. In 
the same manner, babbitt may 
be used in experimental work for 
making temporary nuts or en- 
tire containing 
threade 
._ A plan for floating and hold 
{ing an auxiliary punch in a set 
‘of die tools in babbittis shown at 
B. The screw only holds the 
punch from pulling out, but the 
babbitt prevents it from creep- 
jing, and does not prevent its 
being easily reset at any time. 
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Timesaving Aids 
for the Shop 


Use of Familiar Materials 
Simplifies Many Otherwise 
Difficult Shop Operations 


By HENRY SIMON 


‘The lead hammer at C is a good team 
mate for the wooden mallet, especially if 
it is recast occasionally to Keep the form 
somewhat like that shown. A lead plug 
which may be poured to any shape and 
ght in the place desired, can be made, 
ith enough pressure, to'flow around a 
comer or in several directions in the 
‘manner indicated at D. 
old joke about the “putting-on- 
tool" can be tumed into reality by put- 
ting solder on parts that are over or under 
size. Where two parts fail to fit and are 
not required to move relatively to each 
‘other, as at 4, in Fig. 5, solder often offers 
a ‘lution. One part is coated 
ith solder and the other sheared into it. 
Of course it is necessary that neither of 
the parts be so frail that they 
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(MAKERS OF FINE TOOLS 


‘GOLDEN ANNIVERSARY 
THE L. 5. STARRETT CO, 
18801930 


A yacht takes wing 


The air quakes with the phasing beats of twelve 


propellers . . . a roaring yacht lifts from the seo, orasers 
takes wing. No. ga 


A triumph of engineering skill? Yes . . . onda 
triumph of craftsmanship, a triumph of skilled hands 
and precision tools. 

‘ent Real craftsmen the world over do their best work 
Combination with the tools that offer them the most precise ac- 
Savors Ne94 curacy—with Starrett Tools. Whether you use fine 
tools in your serious work or as a hobby, your 
hands will borrow greater skill from the unfailing 
accuracy of Starrett Tools. 

Let us send you the Starrett Catalog No. 24'W-which 

displays over 2500 Starrett Tools, Tapes and Hack- 

saws. It is free. 


© This se on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval ofthe INSTITUTE OF STANDARDS. See page 8. 
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would be likely to be distorted or cracked 
in the process. 

For those who are not acquainted with 
it, a die maker's use of solder is illus- 
trated at B. By coating the end of the 
rough-formed punch with solder to a 
depth of from % to 34 in. and forcing 
the punch into the die under a screw 
pes the exact profile s eleatly formed 

the solder, and it is then an easy 
matter to work to this form. 


HILE solder should ordinarily not be 
used on parts that get very hot 
because it melts, that very quality can be 
tumed to advantage in making fusing 
connections, as in the case where a drive is 
to stop when the parts get heated. Two 
simple forms are shown at Cand D. 
Sometimes, the best way to mount small 
work for machining is to sweat it on a 
plate which ean in tum be adjusted and 
eld on the faceplate, as at E. In this 
way, the work fs under practically’ no 
compression or tension, and all surfaces 
‘except the bottom are’ easily accessible. 
‘One of the best ways of holding del- 
fcate drills for use in a screw machine 
and elsewhere is in a solder chuck, con- 
Siting fa piece of smal rod 3s at with 
‘a free-fit hole for the drill, This may be 
made to any length to give the required 
reach, and allows the drill to be floated 
by merely bending the rod slightl 
Even cloth has its uses in the shop. 
Though, velvet. is wed for lining every 
fine tool case, it is remarkable that it 
not more often made to serve as.a resting 
pad for fine tools. As a matter of fact, 
4 piece of heavy dark velvet like that at 
4 in Fig. 6 i the one perfect, bed for 
‘small tools and delicate parts. They do 
not roll oF slide about on it, are always 
easily seen, and the cutting edges as well 
as the fine finish are saved from damage. 


POPULAR SCIENCE MONTHLY 


Better in some ways than the 
bare cloth is a wooden disk, 
cither dished or plain, as at B 
and C, with the velvet glued in 
place as a lining. 

This is the thirteenth in a 
series of articles by Me. Simon 
machinist and toolmaker. I 
his next article, which ix 
scheduled, for early” publica- 
ion, he discusses the use of 
wirein the shop and shows how 


Maseg eperntions oun be slows 
plified through its use. 
Electric Muffle Made 
from Heating Unit 
N. EFFICIENT electric 
‘muffle for heat treating 
metals in the home workshop 
fan be made from the common 


reflector type of portable electric 
heater designed for household 


This type of heater has the 
resistance wire wound on a por- 
celain tube. When in use the 
tube becomes red-hot and is the 
correct temperature for handen- 
ing and tempering steel. 

“The tools to be treated are 
sipped inside the tube and heated to 
whatever temperature is desired without 
any danger of burning them or deposit- 
ing heavy coating of scale on their 
cuter surfaces, both of which dicuties 
are likely to occur when a gas or coal 
stove is used in hardening and tempering 
operations. 

If so desired, one of these resistance 
units can be mounted on a metal stand 
and can be placed as a permanent fixture 
on the workbench.—S. Brxcitac Hoo, 


Chalk Holder Aids in Accurate Scribing 


‘marking work a much larger surface 

is usually chalked than is neces- 

wry because the exact position is not 
Known until the surface yage is used. 
With the chalk holder shown, the chalk. 
marks the exact place that the scriber 
will follow and thus no time is wasted. 
‘The clamp is made from bakelite and 
drilled to receive the chalk and scriber of 
the gage. Cut a slot through on the edge 
the sctiber hole and drill and tap a 

hole in the center of the piece to receive 
the tightening screw. ‘The comers of the 


Ee mechanic knows that in 


holder can be rounded or left square as 
desired. 

Slip the holder on the scriber, which is 
dl esata cae ad then pat the 
chalk in place. Tighten the screw, being. 
careful to see that the holder isin a hori- 
zontal position. The combination scriber 
and chalker is now ready for use on 
the surface plate—H. Moone. 


4.an4 5. Babbitt ead, and solder simplify many oper- 
‘Buona. "Pig: 6. Heavy, ak velvet forma n bed for tools, 


Theadstock of your 
lathe for any reason, plug the 
le with & el 
waste to keep 1 


A flat drill will often drill 
hard, tough materials better 
than « twist drill, 


holes it is teually's sige that 
leit ‘o aign that 
the ‘ide’ clearance has worn 
aways fo force the deill 
Under tls" condition may 
Break it. 


Carbon tool steel proves 
superior to high-speed steel in 
a good 


ack, gars are tobe use for 
two" pri poses 
rs 
pulls heavy cut, of when U 

Speed must be reduced to eut 
Skeeptionally hard or tovghh 


A leather belt should alva 
Syren with he aio 
side toward the 
ees eg my 
‘crack, will last longer, an 
transinit more power- 


it te 
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Inside Measurements —any size 


=. 
Quickly — Easily — Accurately 


For measuring inside diameters of rings, cylinders, holes, widths of slots, 
recesses—anywhere that inside dimensions are required — there is a 
Brown & Sharpe Tool which will measure accurately and quickly. 
Here are some of the tools universally used by skilled mechanics. 


| aT aah 


INSIDE MICROMETER CALIPER NO.290 TNEIDE MICROMETER NO, 264 


Brown & Sharpe Tools 


“WORLD'S STANDARD 9 > ACCURACY” 


advertisement In POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See pare 8: 
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IT JUMPS 
right at you 
doesnt it? ©» 


And "Reamrite"* reamers jump at jobs 
the same way. If you ream one hole a | 
year that hole must be accurate. If| 
you ream ten thousand, you wane the| 
fame, accuracy plus toughness, long | 
wearing qualities and the ability to 
take punishment. Either way "“Ream- 
rites" will suit you. 


Are you an automobile mechanic? 
1 you are, you will be interested in our 
new Reamer sets, We call them the Big 
Five because cach one contains ve reamers 
that are move frequently wel. There is 4 
Big Five Set for Fords, Cheveolts, Poa: 
fiat, Emexes, Whippet 
Tels which et yo ae cen 
we'll end you complete details, the pr 
nd tl you where you can bay ie 


ew Yorks 18 Waren Sreet 
HEEL W. Washingoe, Ble. 
Detroit | 325 Compre See W. 


GTD, Grovnfeld, Mace» Soud me the dope 
‘ yor Big Fire Rese Set for 

eer Weite your marae amd aes: the 
mariin.) 


Copying an Antique Low Boy 


By 
F. J. BRYANT 


‘OODWORKERS often 
like to try their hand at 
copying a fine speci 

men of antique furniture—such 
1 piece, for example, as the low 
boy illustrated. "The original, 
which was made about 1740, is 
noteworthy for its grace, and 
because of its limited’ size 
would look as wel in a small as 
in a large room. 

‘The legsare taken from what 
{is known as the ‘‘cabriole d 
sign, which places the low boy 
in the Queen Anne period. 

Walnut is the wood of the 
original, but either maple or 
mahogany can be used, if de- 
sired, in building a reproduction. The 
backs, bottoms, guides, runs, and sides of 
the drawers are of white pine. 

Mortise and tenon joints are used for 
the back and ends, the tenons being 34 in. 
thick and 34 in. long. On the back and 
end boards, the tenons are made the full 
width of the stock, 1234 in, The back, the 
ends, and the rails and stiles on the front 
are made flush with the legs. Small visible 
dovetails are shown where the front rails 
and stiles join together. 

In making the legs lay out the shape by 
ruling off a number of I-in. squares on 
wall board or stiff cardboard, draw the 
outline, and cut a pattern. Place this on 


‘An itemise cutting list and additional formation can be obtained 
by sending a stamped envelope for Home Workshop Bulletin No. 3. 


‘A handmade low boy such a1 shown could not be 
purchased for such fess than one hundeed. dolar. 


FOOT FoR Low 80 


Se oon the construction 
ee should ‘send. a. self-ad- 


‘one side of the stock and trace the outline 
‘on the wood. Do this on an adjoining side 
fr surface, turning the pattern over. The 
piece is now ready for band sawing, Fol- 
low the pencil line closely and cut out the 
centire piece. 

Tack or glue the waste pieces lightly 
back in position, turn the leg over, and 
repeat the cutting of the lex on the other 
side, In other words, use the cutaway 
stock for a cradle while making the second 
cut. All four legs are fashioned this way 
All that remains is to spokeshave the legs 
from a rounded shape near the base to an 
almost square shape near the top. 

If walnut is used, an oil stain ‘may be 

applied and. followed 
with a wash coat of shel- 
lac, a filer, and two 
coats of varnish. Oil 
rubbing is another de- 
sirable method of finish 
ing, but it takes longer 
aand requires a number of 
coats. Mahogany can be 
treated the same way; 
maple, however, should 


be left in the’ natural 
color. 
For the drawer han- 


ppendale design 
dull antique brass fin 

A self-addressed en- 
velope sent to the Infor- 
mation Department of 
Porutax Science 
Mowruzy will bring the 
name of a manufacturer 
who stocksan exact copy 
of the handles illus- 
trated 

Those who wish a 
complete list of mate- 
rials and additional hints 


dressed and stamped en- 
velope with a request for 
Home Workshop Bulle- 
tin No. 3. 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page & 
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How to Fit a Flush 
Ring Door Catch 


HEN the projecting case and knob 
of an ordinary cupboard catch or 
latch is objectionable, the handy man will 
find tucked away upon the shelves of the 
nearest large hardware store just the 
substitute he needs—a flush ring catch. 

‘A flush catch leaves the face of the door 
‘and of the bookcase, cupboard, or chest o 
drawers with no projection to mar its 
smoothness. The catch purchased may 
be different in size and shape from the | 

illustrated, but usually its mecha- 
sm and the method of attachment are 
similar. 

In fitting this particular catch, locate 
the center line A and on it the center of 
the ring socket B, which is 136 in. from 


“The design of the catch may vary slightly, 
Dut the method of Rtting wil be the same, 


the front comer of the faceplate. Bore 
4 1-in, hole about % in. deep to receive 
chamber C. With a gouge or narrow 
chisel, finish the circular recess D to re- 
ceive’ the dome-shaped casing of the 
finger hole. Cut a 34-in. groove E back 
to the ring socket and a }4-in. groove 
nearly to the back of the faceplate to al- 
ow the back end of the latch plenty of 
room. ‘The groove E-F should be $4 in. 
deep but stopped at the front so it will | 
bbe not more than 34 in. from the face of 
the door, as indicated at G. 

Fit the plate by laying the latch in the 
recess and marking lines Hf carefully with 
a sharp knife point. Also mark lines J 
accurately with a gage, for the neatness 
with which the face and edge plates are 
fitted depends much upon these lines. 
‘The plate recesses should be just the 
depth to allow the faces of the plates to 
rest exactly flush with the face of the door. 

“Make the first cut of the chisel a trifle 
way from thé line, then cut back to the 
line. Trim to depth, holding the chisel 
carefully as shown, 

Fasten the catch in place with screws, 
being sure the latch works freely. Close 
the door and mark the location of the 
latch upon the door frame. Mark plate 
lines HH! of the striker plate and cut out 
the plate recess. Fasten the plate with 
screws and chisel a recess to allow the 
latch to enter easily.—C. A. K. 


Stow-peviNe or “tacky” paint, as it is 
generally termed, may be caused by a 
number of things. One of the most fre- 
quent, however, is the use of adulterated 
linseed oil, kerosene, fish oil, rosin oi 
mineral oils, or other nondrying oils in the 
int instead of, or in addition to, the 


be 
pure linseed oil. 
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When a tool makes 
work easier, better, 
more interesting 


on handle, It is a ratchet 
driver—tikewise right and left, 
It is a rigid serew-driver: 13 
inches long oF 18% inches, just 
as you adjust it. 


MY 


Spring in handle makes it the 
Quick-Return, — Just push! 
Spring brings handle back for 
next push: keeps bit in screw. 

With a bit for small screws, 
another for medium screws, 
and a third for large, it is three 
different size screwdrivers. in 
cach of these various ways of 
using the tool. 

‘The “Yankee” Spiral Ratehet 
Serew-driver also drills holes 
and countersinks the holes for 
the serewheads. 


fick bee 


nuke” Dri pant, 
etsy enucke fot 


ter, and more interesting, 
ike" Tools inspire a man, 
stir his ingenuity, encourage 
him . . . and make him better! 

So, it long has been said, by 
men who work with tools, that 
‘ankee’ Tools Make Better 
Mechanies.”* 

Only in tools marked with the 
name “Yankee” can you get 

‘Yankee" efficiency, durability, 
‘and economy. 

You find “Yankee" ingenuity 
at its best, in the “Yankee” 
Spiral Ratehet Serew-driver. 

It is a spiral driver—right and 
left movement, driving or draw- 
ing screws simply by pressing 


Rania, seston 
See re ee ar carer 
ba ra sie ey Eon, 


Adres. om 


Where Screws 
Get A Real 
Test 


‘The Dyer Motorcraft—a 
rough water speed runa- 
bout—is capable of running 
all season in heavy weather. 


Naturally such heavy 
weather performance is 
only possible in a hull that is 
properly designed and con- 
structed of the best mater- 
Is to withstand constant 
pounding into the waves. 


‘There are 4819 American 
Screws in the planking of 
a Dyer Motorcraft. The 
are selected to do this jo 
because they stand the 
strain of rough treatment. 


You can do any job bet- 
ter with American Screws 


PROVIDENCE. R.1..U.S.A, 


Put It Together With Screws 
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Embossed Leather Decorates 


Metal Paper Knife 


By F. CLARKE HUGHES 


ING its handle in 
emboned lhe, 
plain paper knife 
fan be’ converted 
{ito an attractive 
ornament for any 
Gea, as shown at 
the right. The em- 
hosed design is 
similar to one used in making the leather 
book ends previously described in this 
seties (PSM, Jan. '30, p. 100) 

Leather is «'inost satisfactory and dur. 
able material for craft work, and with 
this new and easy method of embossing, 
many designs can be developed 

"The materials needed arc: a piece of 
sti metal for the blade, brass, copper, 
or steel being the best suited; two pieces 
of leather, preferably tooling call for the 
handle; a scrap piece of leather for the 
Tacing, linoleum for the die, felt for the 
pada and two wooden blocs to be usd 
In the pressing or embossing operations 
If dented, sheet celluloid can be used for 
the blade 

“The best 


yy to cut the pattern is to 
fold a long narrow piece of paper in the 
middle as shown in the illustration at the 
bottom of the page and make a free-hand 
Sat with, te cima. Many soval ead 
original ‘can be made in this way. 
Hiomever, the general shape should con- 
form more or less closely to the draw 


cofrna prea 
Frou PAPER 


‘This lenther embellished letter knife lends 
‘Tinote of decoration to the entre desk top. 


ing insofar as the | 
narrow neck is 
concerned because 
this serves as a 
means of retaining 
the leather on the 
handle. 

In cutting the 
blade a number of 
the more common 


best to 
ping 
problem for the individual cra 
work out for himself, making 
tools which are available to him. ‘The 
burrs around the edges may be taken off 
with a file or a small grinder, 

The leather handle should be cut as 
shown so that the outside line is #4 in. 
larger all around than the body of the 
blade. “The leather may be either the 
regular commercial “tooling calf” ot 
salvaged. from an old shoe or slipper. 

The die used in the embossing opera- 

{is made by cutting a piece of batt 
ship linoleum to. the shape and design 
desired (see drawing at the bottom of the 
page), Wet the leather thoroughly be- 
fore placing it against the die. 

Place the leather, die, felt pads, and 
blocks in a vise or old letterpress, if one 
is available, and apply the pressure. 

Remove the leather before 

it is dry or it will stick to 
the die. 
‘The holes for the lacing 
can be made with an or- 
dinary leather punch of, 
if none is available, with 
nail filed flat at the end. 
These holes should be 
placed Sa in, apart and ¥4 
in. in from the edge of the 
leather. 

‘A thin, black leather 
such as kid or kangaroo 
skin is the best to use for 
the lacing and may be ob- 
tained by cutting from a 
small round piece taken 
from a glove or slipper. A 
plain over and over type 
of lacing is used. 

After the edges have 
been laced and all of the 
loose ends and rough 

ces smoothed and pol- 
ished, itis well to shell 
the edges anc 
whole with a little shoe 
dressing or floor wax. 
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Blueprints for Your 


Home Workshop 


To, 8sIST you in your home workkop 


fONTaLY offers large 

Bagprnts Tostaling wertig cnrvags ofa 
number of well-tested projects. ‘Fach subject 
‘can be obtained for 25 cents with the exception 
of certain designs that require two or three 
sheets of blueprints and are accordingly $0 oF 
75 cents as noted below. ‘The blueprints are 
each 15 by 22 in. 
Popular Science Monthly, 
Bal Fourth Avenue, New York 

Send me the Blueprint, or Ulueprints, I hare 
‘underlined below, for which I incloe.. 

ddltart, ents. 


Airplane Models 
50, 36-1n, Rine-off-| 
‘Grind aco 


wo. Fire ee 
Kir ce, 


14a Lathe, Bet Prem. 
114 alee Conk 
Miscellaneous 
103, Onetube, battery) 15 Workbench 
arated 26 Babys Cab and 
«1. rhigSiage Am A 
lr Fle atery ‘ae. 


rise'Tuts (bttery| 65. Siz" Bimste Block 
‘operated — 


Price 25 cents each eccept where otherwlae noted 


Name 
‘iva ia 


stro very cial) 


ity and Sater. 
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Hold Your Money 


until this test convinces you 


A sales policy that has won 
millions of friends. Try this 
remarkable cream 7 days at 
our expense before you make 
your decision. 


250 times. 
Softens the beard in one 


Strong bubbles hold the 
‘erect for shaving, 


TLEMEN: When we perfected out 
new shaving cream, we decided upon a 
daring course, Rather than attempt to force 
men into buying ie ehrough eloquence or 
printed argument, we staked our whole case 
fon a trial. 


1 re 

oa roms hecvonebed: 5, is ingly a leader of the world. 

ter ze teneemwrmtcwemet Save «sg cm twig oe 
s 1B ‘name must excel all others. 


test at our risk. You be the judge” = , pen 
: 1 great laboratories tackled Ic 
Milions took us up and Palmolive Sbev- peobiem, worked on it for years. In all 129 


ing Cream is today the world’s largest sell. Problem work papel ld 
ing. For 85% of those who tesed ie found sermulst were discarded befos : 
“Thea we found we had a product with 5 
what they had long sought. They became jprcurereviics Reed thes store 
‘wedded to this remarkable new shaving 
cream, Please make our test 
‘ So weask you to mail the convenient cou 
Tharenton beings the tect pon foryourtest. Even if you usualy do not 
We are large sosp manufacuress. 67 send coupons, please mal this one. We prom- 
years’ experience stand behind our labors ise you great things. But we take the sk of 
tories. Palmolive Soap, one of our ptod- convincing yx. Clip it now. 


| 7 SHAVES FREE 

anacanofPalmolive After Shaving Talo 

Simply inser your mame and adc and 

fo Palmolive, Dept. M-824, P.O. 

[Box 375, Grand Central Post Ofice, 
‘New York City 


‘Casco will glue ‘tically everythis 
“wood. to "wood, metal, glam carte 
board, leather or paper—and glue it 


aly. 
Feiran all-giue dry powder which you 
simply si'an rere In cold water 
tnd apply. 


No Waste—No Heating— 
‘No Odor 


You mie it old an wa it el. One 
und of owder makes 1's quart 
Br high-powered liquid ghue-and it 

reals further 


Cisco ‘i unpaallel 


teats 8800 Ibs per #4 
‘maple—the give join 
{the wood itself 


in. strength— 
‘inch on hard 


Casco Glue Is 
Waterproof 
Casco has been used for many years by 
eading aeroplane and woodworking in~ 


ddustriea-—but is now available to every 


body inconvenient "3 and’ 1 pound 
oy 

ie ‘in any, dificult hing job on 

whlch other ahetves have fale 


Fill out completely the coupon below — 
ue tea wil convince you that Canc ie 
‘most practical, durable, eonvenien 
‘pensive glue you have ever 


Send for this 
Sample Package 
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Building Simple Swiss 
Pattern Furniture 


By HI SIBLEY 


IR simplicity of construction and 

jeral adaptability ,the Swiss break- 
chains, which are 
fan exact copy of original Swiss furniture, 
are the handiwork of Fred Hauser, of 
Pasadena, Calif. 

Each piece can be turned out readily in 
the home workshop, since no lathe work 
is required. While a band saw will come 
in handy for cutting the chair backs, a 
coping or keyhole saw can be used. Mr, 
Hauser fashioned the set from gumwood, 
but other woods will serve the purpose. 

In making a chair, the seat is first cut 
from Jin, lumber, two pieces being 
doweled and glued together if necessary 
Chisel two mortises to receive the back 
rest tenons; then screw the crosspieces oF 
eats on the underside. Locate. the 
centers of the holes for the legs, and bore 
them at the suggested angles. 

Note that the ends of the legs come 
flush with the top of the seat. While this 
is contrary to conventional practice, it is 


‘Simplicity attained 
‘with no Hon ‘of bane 
{ys the outstanding 
‘ators in thie diem 


according to true Swiss furniture design 
A thin hardwood wedge driven in the top 
of each leg at right angles to the seat 
fain insures a firm joint 
Plane the legs roughly octagonal and 
finish ‘them with a jackkaife or spoke- 
shave, Round the upper ends to fit 
in the seat holes, and drive in the 
smoothing the top surface with 
sandpaper, Make tool marks in the top. 


of the seat with a chisel or broad gouge 
to give the effect of hand-hewn lumber. 


For the cleats, choose a tough wood and 
screw them to the bottom of the seat in 
such a manner that they are not likely to 
split when the wedges are driven into the 
tenons of the back. Oak is not a partic- 
ularly good material for the cleats, since 
it splits too readil 

‘The back rest is made in halves, cut 
according to the diagram and held to- 
gether with dowels and glue. After the 
dowels are inserted, but before gluing or 
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sawing the outlines, plane the surface so 
that the finished joint will not be evident. 
Jn gluing this join, as well gall others 
damp i i 

the glue i 
into the mortises and tighten with wedges 
similar to those used in the 

While very substantial, the table is 
about as simple a one as can be made, con- 
sisting simply of a top, two cross-ceats, 
and four legs. Build the top from three 
134-in, finished planks, fitting them to- 
gether with dowels and glue, and screw- 
ing on the cleats. ‘To give the appearance 
of having been’ worn by scrubbing for 
many generations, the comers ae tapered 
off with a plane, rasp, and sandpaper. 

"The table leg are atached inthe same 
manner as those on the chair, but are 
slightly heavier. 

‘The finish is a matter of individual 
taste, ‘The originals were stained with 
walnut stain, sandpapered, stained again, 
and the surfiice hand-buffed with a coarse 
cloth to a dull luster. 


Using a Small Grinding 
Wheel in the Lathe 


to grind an oval 
form—as for flanging some light 
tank heads—a machinist in a small shop 
fs likely to be at a loss as to how best to 
et the outline true without undue ex 
pense. 

‘A unique method is to chuck a grindi 
wheel in a lathe and use the compoun 
rest as a work support. In this way, the 
line to be followed is in clear sight,’and 
the work is at all times square with the 
side of the wheel. ‘This application of the 
wheel will allow a lathe to serve in an 
emergency as a surface grinder in small 
shops.—Atueer E. Bixo. 


How to Remove Cement 
and Plaster from Tiles 


FTO REMOVE cement and plaster from 
tile floors, first scrape off as much as 
possible and thenapply muriaticacid in the 
proportions of one part acid to ten parts 
water. Add the acid slowly and cautiously 
to the water and handle the mixture with 

Rub the marks with a rubbing stone or 
an oilstone such as is used for sharpening 
tools. The oil with which the oflstone is 
impregnated will have no effect on the 

les. Work quickly, do not allow the acid 
to remain too long, and wash it off 
thorough! 


© This ovat 
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FITZHUGH GREEN, US.\N. 
Arctic Explorer, 
Naval Officer, 
Author and 
Artisan, Jay. 


‘Thousands of home crafts 
men, mechanics, model 


muakers and corpesters— “T love the 
iocteee eee feel of good, sharp, 
Sollegehesieat 


clean-cutting tools.” 


"Carborundum Sharpening 

Stones have always been an it 

portant part of my workshop and 
ition equipment.” 


IN your tool kit, too, Carborundam 
Brand Sharpening Stones will more 
than pay for their presence. Fast, clean- 
cutting, they will keep every edge tool 
hoon, smocthoutting-“ond very crab 
man knows the value of perfectly condi- 
tioned edge tools. 
There is sure to he a Hardware Dealer con 
* venient to your office or home. And he is cers 
tain to handle 


CARBORUNDUM 


BRAND 
SHARPENING STONES 


The CARBORUNDUM Company 
‘Niagara Falls, N.Y. 

(Canadian Carborundum Co.,Ltd, Niagara Falls, Ont. 

(Cote et ta enn Sg a) 


‘Toe Carharnom Company, Dep Py Niagara Falls NX. 


a9 advertisement im POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. Saw page 8. 
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Design this 
SILVER TRAY 
With the NEW. 


COMPASS 


‘The hexagonal form for metal 
trays is an interesting. prob- 
lem, ealling for accuracy from 
the very beginning. 

In laying ovt your pattern, 
you follow the old high schoo! 
‘geometry exercise of divi 


@ compass. “It seldom 
wed s werk, wih 8 wot 
spreud-leg compass. But if a 
compass is trv, and you are 
catetl in placing the’ cater. 
Pin, ie works? 

The new Esterbrook Com- 
pass ain't wobble, can't tear, 
fant slip. Needle and lead are 

ways vertical and parallel 1's 
Precion iasteument—and 
your hexagons are fae. 

‘Theradiusisshown in inches 
for centimeters, right on the 
eam, Sioall as ies, 
tue circles from 3% inch to 
eight inch diameters. 
fiat, wiangular box chat 
ps easily into your vest 
pocket, 30¢ at all sationers, 
for send direct to Esterbrook 


We will mal pos 
paid on Teceipe of coin, money 
‘order, or stamps. 


‘The Erbe om. 
dau witbatiae 
fever for ars 


Painting Model Railroads 


IGH-GRADE 

‘model railway lo- 

comotivesandthe 
various cars are painted 
by a dipping process, and 
the enamels baked onto gi 
tive and durable finish. Repainting is, 
however, often necessary. Cars will be- 
come derailed and collisions will occur 
even on the best regulated model railway, 
so that the enamel in time becomes 
chipped and scratched. Then, too, the 
color scheme, even when the equipment 
is new, may not be what is desired for the 
system, 

Brushing lacquer is by all odds the 
most convenient material with which to 
change the color scheme of new additions 
to the rolling stock or to do a refinishing 
job. In particular, the brushing lacquer 

ted as auto and metal surfacer is 

for painting the nickel wheels on 

model railway rolling stock. It covers 

perfectly with one coat and the color—a 
dark, rusty brown—is most realistic. 

‘There are three essentials to success in 
painting locomotives and car bodies. ‘The 
first is the use of at least two coats of 
lacquer to which extra solvent has been 
added to inake it somewhat thinner than 
normal. ‘The second is to use small 
brushes of either badger or camel's hair. 
‘The third is patience in liberal quantities. 

T have spent as much as five hours in 
painting one model locomotive, includ- 
ing the time used o 
over the handrails and other 

Have all surfaces clean, smooth, and 
absolutely free from oil before you start. 
Remove the body while you paint it if it 
is to be a different color than the frame. 
Remove the motors 
of locomotives and 
the trucks of pas- 
senger cars during 
the wheel-painting 
operation. 

The solvent in 
brushing lacquer 
quickly softens the 
original baked-on 
enamel finish. The 
first coat must, 


‘an attrac 


By 
F. D. RYDER, JR. 


therefore, be applied 
smoothly’ without going 
back over spots that 
hhave once been covered, 
to avoid having the 
original color striking through the color 
you are applying. 

Before tackling a locomotive or pas- 
senger car, perfect your technique on a 
tin cracker box or tin can, 

A coat of undercoater white lacquer 
applied to the underside of the roofs of 
the passenger cars will noticeably in- 
ease the brightness ofthe lighting. 

‘The judicious use of brushing lacquer 
rll greatly improve the eflectivenes of 
the headlights on the locomotive, As 
‘ordinarily used the headlights, scatter 
light in every direction, Headlights on 
real locomotives do not do this, 

‘A solution of the difficulty is to make 
the rear portion of the bulb act as a re- 
flector. Holding the bulb by the base, 
dip the glass portion in a can of white 
brushing lacquer. Allow it to dry for at 
least an hour. Then give it another quick 
dip. Let the second coat dry at least two 
hours and give it another quick dip, this 
time in black lacquer or a color that will 
match the body of the headlight. After 
this treatment, the bulb should be left to 
dry for a day and then, with a penknife, 
‘mark a ring around the bulb just in front 
of the center line. Carefully scrape off 
the front portion of the lacquer coatings. 

The two coats of white lacquer left on 
the partion of the a next he, bse 
reflect tion of the light for- 
tard. ‘The black outer coat cuts off the 
light ‘that penetrates the white lacquer 
20 that no light is projected backward. 

If the base of the 
bulb is first poked 
into a hole in the 
cardboard box in 
which you received 
it, the successive 
dippingscan bedone 
without risk of rub- 
bing the lacquer off 
the glass. ‘The box 
‘willalso serve tohold 
‘them while they dry 


ri 
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Assembling Miller Cutters 
for Use on Large Work 


TS ORDER to accomplish some milling 
‘operations it is often well to use extra 
wide cutters. A method for interlocking 
two or more cutters is shown, 

The greater part of the work is done on 
the surface grinder. In cutter No. 1 cut | 
two parallel slots 5% in. deep, using a 6- | 
‘grinding wheel | 


place with a 6 by ¥¢ in. alundum grind 
er. With this grind recesses A and C toa 
depth of rin 

Coat the cutter with a fairly heavy 
application of Prussian blue and place it 
‘on the arbor with cutter No. 2. In this 
way the location of the slot in No. 2 can 
be ascertained. | 

Repeat the grinder operation on cutter 
No. 2, making the slot 3% in, wider than 
the corresponding extension on No. 1. 

‘The cutters can then be ground down to 
the same size radially. 

By using a variation of this system it 
can be applied to gang type cutters of 
varying diameters.—H. CHAMBERLAND. 


RECESSES 


recesses 


MILUNG CUTTERS 


SUL MOT wipeR nan 
EBriesronbina EXTENSION 


tye MeteesiisSi 


be wid to male 
voay be ‘edad, 


Nonslip Faceplate Bolts 
Are Aid in Machining 


[DIPEICULTY in stmping, and the 
possiblity of error in attaching a 
inid out job tothe faceplate on an engine 
lathe are removed when the nonslip face- | 
plate bolts illustrated are used. ‘The bolts | 
are made from #4-in. stock, as the head 
of the bolt is 74 in. square——H. C. 


abe 
—__3¢__ Ti 
FEE MOMNLSrtisd Res 
+ J 
oh 
Ha | 


Dimensions of the bolts which are made from | 
Fin stock and threaded to accomodate mata 


Centar precautions must be taken 
to insure success in cold weather con- 
crete work. Not only must the mortar be 
kept above freezing during mixing and 
placing, but this temperature must. be | 
ined to allow thorough hardening. 
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Ripping . . . slashing 
... leaping . .. seven 


feet of fighting sailfish can 
not elude the Graflex! 


Janus E, STANLEY | 
Teese picture has | 


Tiecen reproduced nov 
Shows the na irene 


Seno othe iyof oe, 
ir was made by James B, 
‘Stanley of Mian, witha Graflex, 
sfeer months of elfort,Taken whee 
the sky ‘wan dull nd overcast 
necessarily taken in a split second 


A picture of a lifetime! 
Few such pictures have ever 
been taken! For such an 
opportunity the one camera 
to have along is Graflex . . . 
the surest and simplest cam- 
era for anybody, amateur 
or professional to operate. 


eel 
Scien tears 
Shape Ey te oe 
Sees ees ee ba ee 
Scheie anna: 
souls 


The big fab 79 pounds, 
messed yfiet Blocking 
id took 38 minutes te land. 


| 
| 
| 
| 


The CAMERA For More Interes 


FOLMER GRAFLEX cone, - ROCHESTER, N.Y. 
=s5>----- 5-3 

10 see the booklet thet tells how more interesting pictures are being made. 
Pilcccacad "Why 0 Gealex?” cs sansa sad eddeau writen ou ttepin of le page: 
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Good new 
Pipes are 


Ready for 
Edgeworth 


MES area breaking in new things 
—new hats, new shoes...most 


of all, new pipes. 
But good new pipes are friendly. 
They come through a process thit 


mellows the briar before it ever gets 
to you. No need to take a hazing 
nowadays, with good new pipes. 

All the better for Edgeworth, the 
tobacco that will not bite. Edgeworth 
gets the chance to prove itself in pipes 
that don't bite, either. 

‘You haven't tried Edgeworth? Use 
the coupon, man! The postman will 
bring you, with our compliments, a 
generous glad-to-mect-you packet of 
the genuine Edgeworth. Try it, like it 
—and thereafter you'll find it always 
the same, all around the world, un. 

changing and good! 


Edgerorth a » combination of 
(pood tabeceos — selected care 
fully. 1 
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Midget Plane Flies Indoors 


By 
THOMAS CONDAX 


‘The plane, jut ite targer than aman 
‘hand, Ia well suited for indoor fying. 


plane flying usually has to be 
confined indoors. This fact was re- 
sponsible for the designing of the 535-in. 
indoor flying model ilustrated—a midget 
plane that well deserves the name of 
Parlor Scout: 

Because of the simple construction of 
this mode, itis a good starting point for 


the boy who has had little or no experi- 
ence in model building, yet its unique de- 
sign and unusual flying qualities make it 
& worthy project for the expert. 

Tn constructing the wing, cut and sand- 
paper four 6 by 8 by 31 in. pieces, of 

sa. wood; also five pieces for the wing. 
gx Amerie the wing wth comert, be 
ing careful to get the proper 34-in. di- 
hedral angle on each half. The wing is 
covered on the top with Japanese tissue, 
which is cemented in place with banana 

Construct a rectangle of thin % by Y 
in, balsa strips for the tail. Cover it with 
tissue after applying a little banana oil 
the frame. ‘The rudder, covered with tis- 
‘sue on the left side as viewed from the 
rear, is placed in the center of the tail, 

‘Cutand sandpaper the motor stick tothe 

roper dimensions. The front thrust 
Eating and rear hook are mate as shown, 
A small drop of airplane model building 
cement wil secure them in place, 

The landing gear is made from very 
thin music wire. A clip is bent in the top 
of the V to slip over the motor stick. The 
wheels, which are of balsa, can be held in 
blac with a gop of creat on each axl 

1¢ propeller is carved from a 34 by 
vy de ba ck oon 

The motive power is supplied by ag 
in. square single strand of rubber. A loop 
is tied at each end to allow it to be fast- 

‘ened to the hooks. The type of 
wane rwmust rubber used by chil- 
Beams dren for making a 

return to them 
well suited for 
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A Sturdy Locker 
Made Cheaply 


FPO ering 2 boy's sporting caine 
ment and’ various treasures, this 
modernistic looking locker or closet is 
just the thing, Any handy boy can make 
‘one for himself, 

First, the two ends 34 by 12 in. by 5 ft. 
134 in, should be made. Cut the decora- 
tive angles accurately, but, if extreme 
simplicity is desired, the embellishments 
| may be omitted and the ends made the 
| full 12 in. wide, which will allow each 

| wider. ‘The top 


4in, Bore 1-in. | 
is and smooth 
and sandpaper all outside surfaces. 
‘Next, place each piece accurately and | 
fasten with sixpenny finishing nails, be- 


<A 


A 
BoARD DOORS PLYWOOD DOORS 
‘Assembly of locker, and two types of doces 


Om 
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Your arms work 
less but the file works 
more when you use the 
Nicholson Brand. 


Sharp, strong, uniform and depend- 
able, Nicholson Files are selected by 
workmen whose pay depends on 
the amount of filing they can do in 
a given time. 
Ask anybody who has used them 
about the quality of Nicholson 
- Files. You can buy them at your 
hardware or mill supply dealer’s in 
shapes and sizes for every filing need. 


NICHOLSON FILE COMPANY 
Providence, R.1.,U.S.A. 


o Sy 


A File for Every Purpose ! 


sivertisement im POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 
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How to make 
a Chess and Checkers Table 


Complete easy instructions in 
LePage’s Book Show You How 


Like to play Chess or Checkers? Why not have a real game 
table that you can make yourself at litle cost? Complete, 
easy-to-follow directions are given on page 15 of LePage’s 
‘Third Home Work Shop Hook. If you areat all handy with 
tools, you'll ind it easy and good fun too. Or you can make 
any of the other projects presented in LePage's Book or Job 


LePage’s Third Home 
‘Work Shop Book, only 
10 cents, Shows How 
to Make These 20 


Expert Instruction 


‘You have expert instruction to guide you. The designs, 
dimension drawings, photographs, step-by-step directions 
and the actual furniture itself were made by William W. 
Klenke, Instructor in Woodworking, Central Commercial 
‘and Manual Training High School, Newark, New Jersey. 
His experience as an expert gives amurance that each pro}- | 
fct and the directions for making it are thoroughly prac 


Look over the contents of LePage’s book and the Job 
Plans available as shown in the column at the left. The 
price of the book is 10 cents. The Job Plans are 10 cents 
‘each and are for projects requiring more elaborate instruc- 
tions than those shown in the book. In all cases the i 
struction consists of printed step-by-step directions, di- 
‘mensions or full-size patterns, and a photograph of the 
finished article. 


Send 10 Cents for LePage’s Third Home 
Work Shop Book 
‘Simply use the coupon below, sending it to us with 10 cents 
in cain or Sd we will at once send you a copy of 

this latest LePage’s Book, postage paid. 


Mangal ‘Training Work 

ech 

25 Home Worker's Tool 
eames 


6 Spanish Galo Mait | Tate Aver Gbwecter, Mam. 
‘entemen: Encl pease St cnt ino ames) in 
This Toe Letaset New Third Home Werk Shop Book. 

Goupon end scopy af ths ba te 


[E AGE’S 
GLUE 


Ste. 


the following, 


Phos Gndiate 
Wits Selamat et rach 


HANDIEST TOOL IN YOUR WORK SHO 


sprinkle the surface with water—A.E.E. 
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ing careful to keep the shelves 34 in, 
from the rear edges of the sidepieces so 
that the plywood back, which is 34 in. by 
2ft. 4 in. by 4 ft. 10 in., can be set in as 


off to lap only 34 in, on the back edge of 
the top shelf, and a backboard 3¢ by 4 in, 
by 2ft Ain, Should be made and fastened 
above it. 

Make the two doors 3¢ by 14 in. by 
4 ft, 434 in, fastening the pieces together 
by driving 134 in. No. 10 screws through 
3: by Sly 13 in. hat at cach ea sat 

|. If plywood doors are used, mite 
pisces by 134 in, should be glued and 

‘on as at B. If a single door is 

preferred, the same construction may be 
used. Bore I-in. ventilating holes as 
indicated, fit the doors carefully, and 
smooth and sandpaper them. Hang them 
‘with 2-in, brass butt hinges as wide as the 

ckness of the door will permit, cutting 
into the edge of the door as at C: 

Place 34 by 1 in, doorstops D around 


the door opening and a 34 by 2 by 12 in, 
stop E back of the latch striker, Fit 
hooks and 


yes or use some other device 

to hold the left or standing door as at F, 

and place either a latch as at G or a lock 

Insert clothes hooks to suit in the cleats 

LH, under the upper inside shelf, and on the 

ends, Make brackets J and fasten in 
ith glue and brads. 

Print or lacquer in selected color, say 
red inside and green outside, with bi 
edges and perhaps a brilliant orange on 
the inside surfaces of the ventilating 
holes —Cuanies A, KiNc, 


Spirit Soldering Flux 


BETTER flux for the home work- 
shop than the ordinary “killed spit- 
its” may be made by dissolving stick 
zine chloride in methylated spirits. “The 
stick zinc chloride is sold in sealed glass 
tubes containing 1 of., for about twenty 
five cents, One ounce is dissolved in 6 oF 
8.02. of methylated spirits or denatured 
alcohol, according tothe strength d 
sired. ‘The latte proportion is quite sa 
faioy. “This macs a cheap fox which 
as two great advantages over the re 
sci oti. 1 ca be applied with 
ter ease to the exact spot on the mel 
Mthich is to be soldered and it'wil cover 
the area with a thin level coating, which 
dries almost instantly and leaves’ the in- 
tervening spaces bare. It also not only 
forms the office of flux more effiienty, 
Bat it does not chill the soldering fron as 
‘mutch asthe other solution. A good test of 
ite value may be made by applying the 
solution toa piece of hacksaw blade with- 
‘out brightening the surface, The solder 
will instantly take hold when applied 
the soldering iron —H, CALDWELL. 


To cive a weathered surface to new cop- 
per weather vanes, downspouts or other 
‘exposed copper, scrub the surface with a 
Strong solution of caustic soda. (in hot 
water) and rinse it thoroughly with cold 
vrater, ‘Then brush on a solution of 1 Tb, 
powdered sal ammoniac to 5 gals. water. 
‘Twenty-four hours after this treatment, 
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Stationery Cabinet 
Protects Paper 
¥_ USING the easily made cabinet 


shown, it becomes a simple matter 
to keep stationery clean and where it will 


be readily accessible. Pine or basswood 
can be used in the construction, ‘The top, 
‘oor, and bottom are cut from in. stock; | 
the back and shelves from in. stock: | 
fnd the ends from 36-n. stock. ‘The brads 
‘used throughout are % in, long. | 
‘Two Lin, brass hinges hold the door in 
place,” These are screwed in place with 
Hatcheaded screws alter recesses. have 
been cut to receive them. The catch used | 


‘The cabinet can be stained to match the dese 
‘Or painted. or lacquered aay color ‘dented, 


at the top of the door is of the ball and 
socket type. 

The finished cabinet can be stained to 
match the desk or table on which it is to 
rest, or it ean be painted oF lacquered any 
color to suit individual taste. 

Tn tse, reference books can be arranged 
‘on top, carbon paper kept on the frst shell, 
Paper on the second and third 
shelves, and unanswered correspondence 
and envelopes on the lower shelf 

When the door is open, it rests on the 
1-in, diameter wood knob fastened to its 
front.—R. W. Fowter. 


— | 


Drawings showing contraction ofthe cabinet. 
‘which ena be made of ether pine or banrwad, 


Dir spots can be removed from wall 
paper by rubbing with fresh bread. Allow 
the bread to crumble, so that a clean 
surface will be constantly in use against | 
| the paper. | 
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the EXTRA SMALL 


Places electric drills could never before 
hope to reach . .. jobs consigned foreverto 
laborious hand tool work... are nothing 
to this new wonder tool, the baby of the 
Millers Falls Drill family. Around corners 
‘or over your head ?—it'seasy with this little 
power tool. It weighs only about 5 pounds 
—snugales into your hand like a wel-bal- 
anced screw driver. Into tight places and 
so-called inaccessible spots? —why this 
handy drill is only 936° overall. 


‘And yet this Millers Falls %o" Drill will eurn 
cout matchles performance. The bal-be 

ing motor develops ample power. The 
motor housing is made of “Racoite,"avery 
strong moulded compound, non-conduc- 
tot of heat and electricity Ie develops a no- 
load speed of 3,000 R. P. M. although twill 
‘be furnished with 2,000 or 1,200 R. P.M. at 
no extra cost. The price of $36.00 includes 


MILLERS FALLS 
ELECTRIC TOOLS 


MILLERS FALLS 
TOOLS 


Millers Falls Company 
Millers Falls, Mass. 


Electric Drill 


‘an auxiliary handle which can be clamped 
over the end of the housing. 


‘Write now for additional information on 
this new power tool. Use the coupon below. 
Don't forget either that Millers Falls makes 
1 complete line of electric tools—Drills 
from Sa" to %4', Screw Drivers, Hammers, 
Grinders (both pedestal and bench), Dise- 
Sander, Portable Grinder. Electric Tool 
Catalog No.2 contains complete deserip- 
tions and specifications, Millers Falls Com 
pany, Millers Falls, Mass. New York: 28 
Warren St, Chicago: 9 So. Clinton Se. 
(Cable address: MILLERFALL NEW YORK 


v 


Par 


‘Send me additional data on the new Se" drill. 


Name 
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use wood in theit daily labors or spare-time 
hhobbies—are delighted with the sturdy construc 
ton, splendid efficiency, and moderate cost of this 
Delta equipment. They appreciate keenly in the 
“HandisShop” such exclusive constructional fea~ 
'as the Patented Tilting Tables, Automat 
ally-Oiled “Bronze Bearings, Heavy  U-Shaped 
Lathe Bed, and Circular Saw Raising Lever. Send 
coupon for complete description of this remark» 
able workshop. 
New Woodworking Units 


fof the Delta Jointer and Cireslar 
Ine era in pinieratespricnd woke 


‘or without molar, as dette 


10-Day Trial! “*F2.ms 


For somal ay st fl det tn 00 
‘en VRE aa etre 


DELTA MANUFACTURING CO. 
064-67 Meton St Del B90 Miwa, Wi, 


she Trill of Making 
sio"G, wickly 24 Ex ily 


wo © with the NEW 1930 


NG, 
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Refinishing an Auto 
Cheaply with a 
Paint Sprayer 


By Evenerr Eames 


F MODERN methods are employed, 
it is not difficult to refinish an auto- 
mobile at home. Quick-acting chemi- 

cal paint removers and electrically 

‘operated paint sprayers are rapidly re- 
cing tedious scraping and brushing 

Sperattons. 

The cost of a sinall motor-driven spray 
ing outfit can be more than saved by 
doing the job in one’s own garage, and 
the outfit remains to become a permanent 
and valuable addition to the home work- 


Cover the motor, wheels and top with paper of 
‘ld loth before applying the paint remover, 


shop equipment. Several reliable, rug- 
‘edly built outfits are now on the market, 
priced under fifty dollars, 

Although not hard, the work takes 
time—for a novice, about forty hours of 
actual working time. With lacquer fin- 
ishing there is no waiting for paint to 
dry, as one side of the car will dry while 
the other is being sprayed. ‘The ea there- 
fore need not be out of commission more 
than a week or ten days, which is about 
the time required by a professional fin- 

ishing shop 
Before the work is undertaken, the 
following materials should be assembled. 
The quantities listed are sufficient for a 
sedan having a 120-in, wheelbase and 
will cost about twenty dollars. 


3 quarts paint remover 

2 quarts red oxide of iron primer 

2 quarts undercoat (color dala to finish) 

2 quarts finishing Tacquer for nal glow 
(sometimes ‘called ictarder thinner! 
(Stratos epprortnatly 0 pera lamer 
nd 20 percent body materia) 

1 gallon lacquer (total for one oF more colors) 

§ gals lacer thinner 

1 tube glazing putty 

1 gallon high test gasoline 

1 ello tenzl 

Steel scraper 
2 Steel scratch brushes, one 2 by 6 in, 


‘numbered 10/0) 
2 nulls mashing tape (if two colors are to be 
used) 


Sufficient tin to be cut into 3in. strips for hold- 
ing paper over the windows. 


First, have the running gear washed at 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval af the INSTITUTE OF STANDARDS. See page 8. 


Scraping off the old fish. The Baish peels 
‘off easly when softened by the remover, 


‘4 garage under high pressure water and 
specify’ that the wheels be washed with 
gasoline to remove all grease. Then 
remove all easily: detachable accessories, 
ated side lamps, and door handles 
The engine hood should be taken off and 
used to experiment with: that is, every 
unfamiliar operation should be tried first 
on this part, ‘Cover the wheels, engine, 
tires, and top with paper or rags. 

Proceed to remove the fish follows: 
Brush a coat of paint remover on the 
hood and allow it to stand until the finish 
crinkles up; then scrape the loose mate- 
rial off with the steel scraper. As some 
patehes will be harder to loosen than 
‘others, another brushing should be given 
and the remover allowed to stand twenty 
minutes while a part of the body is bein 
branhed over. ‘The second treatment wi 
loosen all but a few traces of paint in the 
comers and along the edges of the metal 
Remove the thoroughly softened residue 
by scrubbing with the larger steel brush. 
Continue this process over all the steel 
Parts, not overlooking the underside of 
the hood, but under no circumstances 
allow the remover to come in contact 
with any’ of the wooden parts. 

All the steel should now be rubbed with 
the emery cloth until bright and clean, 
special aitention being-given to corners 
around windows and pressed in or raised 
parts of the body’ and seams which form 
any sort of decoration, 

If the wheels are to be refinished, they 
may: be removed and the tires taken off, 
but this is usually done after the body is 
finished, as the process is much simpler. 

Before proceeding further, run the ear 
out and sweep up the dried finish scraped 
from the body. Also sweep down the 


‘Thoroushly clean the body of old. paint 


bby “scratch brushing™ it with a wire bras 
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GOODELL 
PRATT 


Mr: Punch 
The Hole Maker 


This automatic drill carries in 
the handle eight sizes of drill 
points—1/16" to11/64". Around 
the top are sample holes showing 
the exact size made by each drill 
point. Pick out the size you 
want, insert it in Mr. Punch's 
steel jaws, place point where you 
want the hole. You push, He 
twists, In goes the point and— 
presto, you have a clean smooth 
hole in any wood. Also can be 
used in plaster. Remember the 
name when you go into a hard- 
ware store and for your protec- 
tion look for Mr. Punch on the 
green-covered box. 


OTHER GOODELL PRATT 
‘TOOLS ARE 
Automatic Drills, Automatic Screw Drivers, Breast Drills, 
Bie Braces, Calipers, Electric Drills, Hand Drills, Hack Saw 
Blades, Levels, Micrometers. 
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To introduce a sample of Goodell Pratt quality to every tool lover 
in America, we are offering at the special low price of $1.00 this 
handy tool. Ideal for repair work on radios, firearms, clocks, 
household appliances, etc. Contains three screw driver blades and 
reamer. When not in use the chuck and blades are inside as shown. 
el plated handle. Satisfaction unconditionally guaranteed. 
Pin dollar bill to this coupon and send in today. 


GOODELL PRATT CO., Garexrten, Max 


Attached it one dollar for one of your pocket screw driver sets a 
offered in February Popular Science ‘magazine, 


sure 
| ay hardware dealer is 
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STOP THAT LEAK 
WITH ) 


SMOOTH-ON No.1 


‘You can apply 
‘Smooth-Onwithradia- 
tor full or empty, hot 
orcold, withoutremov- 
al from the car and \— 
without putting inside anythi 
clogs the circulation. 

Merely roll the Smooth-On into a 
stiff putty, press it against and into 
the leak with your thumb or pack it 
Into the defeet with a knife blade or 
screwdriver, and scrape off the excess. 
‘The leak will stop instantly, and the 
repair is permanent. For a few cents 
and in a few minutes you will have 
avoided all the delays and expense of 
a professional repair job that couldn’t 
be any better. 

Cracked water jackets, Water jack- 
ets of automobile, stationary or 
marine gas engines’ which have de- 
veloped long or short cracks or have 
even had pieces broken entirely out 
from freezing can be made thoroughly 
and lastingly serviceable by similar 
repair, or by applying Smooth-On 
under straps or a plate. 

Smooth-On No. 1 can be used in a 
hundred ways in the household, and 
it often saves from $50.00 to $100.00 
fon the first job. 

Keep a can of Smooth-On No. 
with your tool kit and some day 
when caught ir job you 


ow 
ing that 


will thank yourself for your fore~ 
thought. 
SMOOTH-ON MEG. CO. 


Dept. 58 


Jersey Chey, NJ. 


“This tonket tlle ow to stop 
ot gy water fea 
Emckal woter eke 
oe oop lea’ from the 
{asl Tins theca 
rd 


Write for. 
FREE BOOK 


eine” bc Se pa 
Jobs. Sent Jove tf ys return the 
Erste 


it with SMOOTH ON) 


SMOOTH.ON MFG. CO. Dept. 58, 
574 Communipaw Ave. Jersey Cly, N.J- 
‘Please send the fee Smooth-On Repair ook. 


fabs 
“Return this coupon for a 
FREE copy of Booklet 
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walls of the and remove anything 
that would be injured by spots of lacquer. 
It is not necessary or desirable to wet 
down the walls or floor as in the case of 
other methods of finishing; in fact, the 
final three coats of lacquer should not be 
sprayed on in rainy or humid weather. 

‘All the usual precautions should be ob- 
served in regard to fire. There must be 
tno smoking nor open flames in the vicin- 
ity of highly volatile liquids, such as the 
gasoline, benzole, and thinner. 

Good ‘ventilation is also essential, for, 
although the fumes of lacquer solvents 
have a pleasant banana odor, continued 
breathing of the atomized material itself 
might cause dizziness to anyone unused 
to it. Keep a window and the main door 
of the garage open unless the breeze is 


too strong. If one is especially sensitive 
to strong fumes, a small respirator, cost 
ing fifty cents, may be worn while one is 
operating the sprayer. 

“The metal must now be made chemi 
cally clean before it will properly 
& coat of primer. To accomplish this, 
first wash the entire surface with high- 
test gasoline, preferably applied with 
small bristle brush although a cloth will 
do.. Follow this with a thorough washing 
with benzole. This will dissolve and 
remove the wax left from the paint re 
mover. 

Strips of tin eut 3 in. wide should now 
be pushed in around the edges of the 
windows, and newspaper slipped under 
them, s0'as to cover the glass completely. 


Ina following article, Mr. Eames will 
explain ‘the jure in applying the 
Priming, surfacer, and lacquer coats, 


Boring Straight Holes in 
Split Wooden Parts 


IR boring holes in wooden line shaft 
boxes, in wooden split pulleys, or in 
any parts where a true, deep hole is re- 
quired between two pieces of wood, first 
make a pencil guide mark on the abutting 
face of one piece and saw the mark out 
accurately s0 as to leave a groove about 
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Perfect Screw Points! 
‘mays tok ot the peat of «bt. IF x clea 
{irenett sharp and accurate, (axonal erie 
Ronealfemings bt) wl screw Kael Bey 
{Ete the wood end draw the beater fe. Tat 
Site" cny tore. Full ‘same RUSSELL 
[FENINGS in aways on the shank. 


‘The RUSSELL JENNINGS MFG. Co,, Chester, Coon 


snot Forni a 


Model Airplanes 
the IDEAL Way! 


A saw cut it put im one piece, and then both 
[Dalts are clamped in a vise for boring the hole. 


\% in. deep extending clear across the 
Block, as shown. Clamp the two pieces 
together so that there is no danger of 
their spreading and start the bit in the 
end of the groove. The point of the bit 
‘will follow. the saw cut all the way 
through. I have bored holes 18 in. deep 
in this way.—Writtaxt REXFxow. 


machine de 


Spire 

Feed ike bic prion out at 8 et. 

UssafcPeisl weno work: Wr for ereua, 
"The Parks Woodworking Mac! 

nahh Serr Rest Ea Rrer 
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Toy Dancer Follows 
Music Perfectly 


Y 


‘The toy is made to dance by beating time 
fn the Inde end of the wooden springboard. 


TPH toy strated, which can be made 
cheaply, will surprise you with its 
lively actions and clog steps. Grown-u 
‘well as children will marvel at the 
realism of this toy dancer. 
‘The body is made {rom one piece of 
34-in. gumwood, or any available wood | 
‘willdo, Ttean be sawed out with a coping 
saw and then carved with a sharp pocket- | 
kane, giving it a more realistic outline. 

The head is also carved with a knife, | 
and its elaborateness depends on the abil- 
ity of the carver. The rest of the pieces 
fare made from 34-in. wood. 

All joints are made by riveting the two 
pieces together with a cut-off nail. Be 
careful to see that the fit is not too tight 
In attaching each arm, insert a small 
washer between it and the shoulder in or- 
der that the arms may swing freely 

‘When the body is completed, attach a 
plece of 34-in. doweling 18 in. long in the 
middle of the back, 

Procure a strip of hardwood 28 in. long 
‘and about 3% in. thick; this will act as the 
springboard for our dancer. 

Seat yourself in a chair and insert one 
end of the springboard under one leg (see 
illustration), Take hold of the extreme 
end of the dowel and hold the figure in 


ae 


Details of the various parts that 
fap the body of this aimated 
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Finishing 


For careful, fast work, good carpenters know there isn’t 
a better hammer than a Maydole. Its remarkable hang 
makes every blow fall true and the face and sides have 
just enough crown to prevent marring the wood. 

Head press-forged from the finest tool steel, claws that 
will grip the smallest brad or largest nail, and a handle of 
clear, second growth hickory that’s been air dried for 
years and put into the head “for keeps,""—the choice of 
carpenters and skilled cabinet makers for three genera- 


tions. 


The David Maydole Hammer Co. 


Norwich, N. Y. 
ie 
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no 


men electrical 


ETHER you are building a radio set 

‘or installing a doorbell, you will find 
the Remington Pocker Knife R4548—the 
Radio-Electrician—the most adaptable bit 
of cutlery you ever owned. For scraping 
wire, stripping insulation, cutting and 
shaping wood, rubber, felt oF leather, and 
for driving screws it can’t be beat. 

The blades are made from the highest 
‘quality of tool steel, forged, tempered and 
hardened 10 give the longest possible 
service. The cutting blade is hand-honed to 

a razor-ed) 
Jocks in place by safery-catch. 


Yay 
G and taba 


it to you, Address Rem- 
ington Cutlery Works, Bridge- 
port, Conn. 


REMINGTON ARMS COMPANY, Inc. 
Originator of Klcanbare Ammuition 


Remington, 


© monn ce so 


Chemical Tricks 
for Boys 
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position so that its feet will just rest 
lightly on the other end of the spring- 
board. With your right hand beat time 
gently on the springboard. ‘The “dancing 
fool” will keep time perfectly, and by 
| beating time to any song you' will find 
that he will dance vigorously i 
fect rhythm.—Dick Horeaxso: 


Sheet Metal Holder Keeps 
Clothespins Handy 


I EIS seria of « coches cases won 
first prize in the elementary metal 
‘working division of the shop problem com- 


petition for teachers conducted recently 
by the Educational Department of 
ix. The de- 


Mr. W. A. de Vette, 
department of the 


In an a 
sketches shown, he 
was designed as a general shop project, 
one of the principal factors being to em: 
body the greatest number of operations | 
ina minimum of material. 
“The carrier does not require an undue 
id therefore does not 


‘The pattern i - 
tion not only cutting but folding, hem- 


Write Depts Pt 


ELECT 
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TRUVOLTS— 


for TROVOLT date, 
173 Vertex St. New York. RX, 


RAD 


MODEL SHIPS 


Squab Book FREE 
ete late Naber, 


td 
paso — 


ca Be 


Sie, e-ReGURED “9p 


‘The clotheapin carrier ta wee and the various 
‘eet metal parts needed in the construction: 


& 
$ 


ming, punching, soldering, and wire bend- 
i 


ing 

‘While it was intended purely as a shop. 
problem, there are no doubt many home 
‘workshop enthusiasts who would like to 
make one of these carriers for part of 
wash-day equipment. 


Leather Strop for Tools 
FIECE of leather glued to the top of 
| ZA the cilstone case makes an excellent 
trop for putting the inal edgeon a tool. It 
is desirable to make a second cover to fit 
over the leather and protect it from the 
‘dust, ifthe ollstone is not kept in a dust- 
rool drawer or cabinet 


RARE WOODS for Wood Workers 


“cpecessary when raking fine fur, efi the 


Ear es Se Sn 
Berd $1 NOW tor thi 
ilst Nancy rete 


lr Vtag Eben, 


ail of which and 
ibe guide, Including 
Yoda i nots 
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Hints on Remedying 
Sticking Doors 


What should be done when a door binds 
at the hinge edge? 


Te defect may be the result, of 


repeated coats of paint and varnish 
Inspect the screws of the hinges 
carefully to be sure that they are driven 
If the door still gives trouble and 


Fig. 1. Sliding « plece of paper back and forth 
ie Joint to Toeate where the door binds. 


proceed as follows: 
door and insert a piece of 
in the joint (Fig. 1) as deep as 
ness of the door and slide it 
back and forth gently. ‘The places where 
thedoor binds may thus be located, for the 
paper will moy'e easily until it reaches the 
point of contact between the door and 
the jamb. Do this through the length of 
ig catefully the paces 


inte ose! 
Sahel boc Real sone mae epee 
ing), and remove the hinges. If available, 
a rough plane should be used. to cut 
through the paint, which will dull any 
edge quickly; oF a’ scraper may 

Plane the entire eige to prevent a 
possible repetition of the annoyance, but 
do not disturb the face corner, for this 
will be seen when the door isin its place. 
Note the amount of wood thus removed ii 
shavings, and with a sharp chisel cut the 
recesses of the door to receive the butt 


jamb. If thie does not relieve the annoy- | Y' 
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Makes the beard fit for the razor— 
the face Fit for the day! 


Fit for the razor— 
Yes, a beard softened thoroughly . . . . every hair of it. The 
skin prepared. .... completely. For the Williams lather is 
lather for the skin as well as for the beard. Rising quickly. 
Cool as morning. Mild as real Cream. 
Fit for the day— 
Yes, the Williams shave is an all day shave. Beard cut close. 
Pores cleansed. Tissues freshened. Williams makes your face 
look well groomed and Fit! 
SS & Product of 90 years of spe- 
cialized study.’ Pure, With 
<. no touch of doubtful dye, 


x, Good in any water. Good 
in any weather. Good for 


ou can't any skin. Why shouldn't the 
lose this drug clerk say: “Oh, yes, some- 
cap! times they change . . . . but they 


all come back to Williams.” 


_ 2 4 

uy ‘Then Aqua Velva- for after-shaving. 

S, Scientifically blended to give proper 
4 care to the newly shaven skin. 
aL: hig Sea 

V iy Perhaps you'd like the novelty of Williams 

Shaving Liquid. Very new, Ask your dealer 


Wilivsmne 


SHAVING CREAM 


m 


SEIN 
beusel. Just notice the fine shins of men who use 


2 


e 
Lit, 


1 you know & man who brings home « band 
ke this every night, you cam do hie a goed 
turn—and make his wife happy, too—by tell” 
ing hin about Lava Soup. Tel hen that Lave 
sic lat with Italian puamie that's 
round as fae as four, It-grte the grist 
‘hands clean in 58 yond, without hurting the 
‘hin. And tll has that Lava works fast oven, 
in cold or very hard water. 


Googe The faseSoupan 


Aig cate of Lava Soap covts only «dime (or 
S$ cente for the mediam sive cake) at. any 
‘wocery or drug store, Bit i you want t© Uy 
IW frst at my expense, mail this coupon. 


for ® Gamble, Dept. X-290 
Cincinnati, O- 
Georde’ Send maa free sample cake of 


‘WeShipOn Approval 


and 30 days" trial 
direct from our fac~ 
tory. Select from 4a 


ae 2, 
Savesl0 205252 Ss. seine 
seg oprame reyes anda 
EASY PAYMENTS iif desired. Only $Sdown. 
Restesiantgtenten eng 
er 
TIRES, eon trein™ 
RADIO Musial Instruments. Comiee 
SRS Ao Pa se 
Mead sone OI Sten atta 
Cycle Co., Dept. 1-250,Chicago 
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plates that much deeper. Reset the butt 
plates and rehang the door. 


Note the amount of wood that prevents 
the door from closing and compare it with 
the hinge joint of the door. A good crafts- 
man seldom planes the front edge of a 
door because it involves removing the 

k, setting it deeper, and changing the 
latch and bolt openings and the face 
trimmings. ‘To avoid the conspicuous de- 
facement of the door resulting from both 
these processes, take it down, remove the 
hinges, and plane the hinge edge for 
the entire length, fitting it carefully to 
the jamb. Plane only enough toallow the 
door to enter the jamb with a close fit. 
Sink the hinges a distance equal to the 
wood planed away. Be sure the back 


edge is planed a little under—that is 

on a slight bevel 
“to. avoid hinge 
binding. Finish the 
aye wood to match 
the other surfaces 


Although this is 
not a question of 
binding, it requires 
a word of explana- 
tion, If cardboard under the hinges will 
not push the door over enough to make the 
latch engage the strike plate, the later 
may be built out to receive the latch by 
Sting piece of heavy cardboard or wood 
behind {t as in Fig. 2. Drive longer 
screws into the jamb to hold the striker in 
place. This method, although effective, 

ks like a makeshift, because no door 
should ft so pootly as to require the strike 
plate to be backed out. 


When the latch or bolt will not enter 
the strike plate, what is the remedy? 


One method is to remove the striker 
and file the openings on either the top or 
bottom. Another is to remove the plate, 
cut the recess i the wood longer, and 
reset the plate higher or lower to allow 
the latch and bolt of the lock to engage 

operly. ‘The small recess above or be- 
Bow the plate can be filled with plastic 
| wood composition—C. A. K. 


Coming Features 


How to Construct an Outboard 
Motor Boat 


Wiring a Private Garage 
Making Molds in Plaster of Paris 
A Sole Leather Jewel Box 
Wireasan Aidin the Machine Shop 


Building a Model of the Famous 
Ferdinand Schulz Glider 


‘The Lathe—Its Care and Use 


How is binding at the lock edge re- 
7 ise re-| 
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Drive Machines 
Out of the Rut 


Need ROT 


the press, Price, 
$6.00 (ist), 


THE common run of machines 
make commonplace records, But 
see those records on Veeder Count- 
rs, and you sce the place for im- 
provement! 

‘You promptly see the improvement redia- 
Tor by cloeet watch of the running. 
‘You gt new “eade" to improved design, 
Eom the recorde of productionfeina 
eShrast"Goamce or 


Nisti-RO 


inconmorareo. 
Hawrrona, Conn, 


Te “Taxies” — “Takes 
Off"—Flies! 


Ee, No, 


KINGSBURY #2 TOYS 


‘at 


th 
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Complete Miniature 
Stage and Scenes 


MINIATURE stage, besides being a 
plaything for children, is of value to 
, Young or mature, who is inter- 
rionettes or who isa student of 
dramatic grouping, or scenic 
effects. As the scale is an inch to a foot, 
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ATKINS 


the stage illustrated is large enough for 
really worth while presentations and | 
allows ample room for properties and 
scenery constructed upon the same scale. 
Make the bottom of the box 34 by 20% 
in, by 3 ft. in., the two ends 34 by 21 
by 20 in., and the back 3% by 22 in. by 
ft.4in. The lintel C, 4 by 8in. by 3ft. 4 
in,, is shaped as shown. ‘The two archi 
traves D, M4 by 4 by I4 in, and C may be 
assembled with sixpenny finishing nails; 
note that D is lush with the bottom of the 
box. Make two bases B, 74 by 134 by 4 
in., two pilasters F, 34 by 3 by 12 in., one 
lintel G, 94 by 8 in. by 3 ft. 4 in. shaped 
fas shown, two capitals H, $4 by 74 by 4 | 


in,, and four blocks J, Sf by 34 by 2 in. 
‘The cap K, 3 by 134 in., and scotia Lare 


Dimensions of stage and plans showing pos!- 
ons ofthe wings ies curtain, and back drop. | 


© The 


You'll never know how much 
real fun you can have in cuttin, 

wood or metal, until you do it wit 

an ATKINS Silver Steel Saw. ‘Then 
you'll realize why “ATKINS” are 
the favorite saws with home crafts- 
men everywhere—just as they are 
with the finest mechanics, factories 
and mills, the world 
over. 

For cutting metal, 
the New ATKINS Sil: 
ver Steel Blue-End 
Hack Saw Blades win 
every time, They cut 
TWICE as fast, and 
last SIX times as long 
as any other blades 
you've used. 

For cutting wood, 
there’s a full line of 
ATKINS Saws, headed 
by the famous ""400" 
Hand Saws. The Sil- 
ver Steel blade has 
keener teeth and stays 
sharp longer; two-way 
‘Taper Getoding makes 
it run true, and cut 


|GET THESE SAW BOOKS FREE, 


Ea 1887 


SILVER 
STEEL 


to Cut with these Saws 


INDIANAPOLIS, 1 


‘Send me Free Booklets,” 
ta The Home,”” () “Dado Heads," 1) "Circular 


Se," NS oahly 


Saws" Cj also details of your offer 10 pay S10 for 
best photo of home workshop each month, 


SAWS 


for YOUR Home 
HOP 


WORKS 


with amazing ease; Perfection Han- 
dle eliminates all wrist strain. 
Made in cross-cut or rip types. 
Dozens of other popular Rains 
Hand Saws, including the “Junior 
Mechanic” for boys. 
For power sawing, ATKINS Cir- 
cular Saws fit any outfit and do 
etter work. Types for 
tonrcating pn, miter 
{ngs oe combloation saws to 
Aull three, Dado Heads for 
aw ore, 
'Whacever other cutting 


tools you need—Back: Saws 

og Saws, Compass Saw 
Cobtter Shope Filer: 
Grind 


© Booklets 
FREE 


Ute the coupon below 10 
get foor booklets of real hl 

fSrevery tool tse. They el 
Bow to bay, ane aod cae for 


Ec arxinsa co%,, WIN s] Oo” 


‘Brherephow ofx 
Howe Works 
vs tho, or Saws 
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= [es eto te ft ot | 
Here itis! The Complete Handbook. | ise Be 5, 
Jor Everyone who wants to dictate may bop efor fost 


lights, if desired. 
‘ + t} ‘The drop curtain may be a window 

et into Aviation | itSsexrsm% 

: . sets 1¢ fixtures placed at N. Fasten 

Now, for the first time, the whole subject of aviation is cov- | | Cons to each end of the lower edge of the 

‘ered thoroughly in one profusely illustrated handbook—an | | curtain, and pass them through the floor 
encyclopedia of flying—a complete exposition of | | and pulleys and through a screw eye at 

planes, their construction, equipment, and | | ? at the back of the stage. Place $4-in. 

‘operation, presented simply and clearly | dowels at Q and make six wing guides R. 

or the beginner. If you want to| |. One set of scenic backs will consist of 

get in START NOW This is | | {He folowing: six wings of heavy paste; 

i to 

the day of golden oppor-| | Sut'the set; and four metal 3¢-in. rods 

tunity. If you want to} three of which will support the cloth ot 

| paper fies Sin, wide and 2{t. 11 in, Jong— 

| gach of these must have a easing sewn at 

the top to recive the rod S. ‘The back- 

pensable Guide Book | | ground drop is 2it.11 in. lang and covers 

for Everyone Who| | the entire back. ‘The rods may be with- 

Wants to Fly. drawn and used for as many sets as de- 


ie stage front and ends offer opportu 
nities for as elaborate gess0 or plastic orna- 
mentation and decorative treatment as 
desired. 


Handy Wooden Stand Keeps 
| Women’s Hats in Shape 


I DIVIDUAL hat trees are used in 

| Ddepartment “stores “not only as 
Baked by exhibition stands but also to preserve the 

Lieut. Commander John W. Iseman, U.S.N.R. of the hats. These litle stands 

Commander Ioeman has more than 5,000 flving hours to | i conform to the rounded shape of the 

his credit, Additional contributors are Col. N. J. Boots, crown and hold the brim out of contact 

General Supt., Roosevelt Field; Merwin M. Peake, Cur: A exible | | With the shelf. 

tint Flying Service; G. B, Speit, Curtias Engineer’ J, D. ‘As will be noted from the sketch and 

Peace, Jr., Specialist in Instriments; Otto H. Lande, photo, these trees are simple in con- 

rhild dogtneer; Lieut, Avsen Jordaaof, veteran pilot; 
‘Travis Hoke, authority on meteorology. 


A Complete Ground Course for Beginners 


actice if Mahl o Keene rebut, ir 
ements of comercial svat 


2. 4 Carefully Graded Chapters on Airplane 


‘The stand holds the hat fee of the self 


Construction, Equipment, 


struction and can be put together in a 
and Control 


few minutes. ‘The pedestal is made of 
soft pine, allowing nails to be driven into 

it easily. Both 
ends should be 
squared off in a 
miter box. Tack a 
layer of oid velvet 
or felt over the top 
and paint the 
lower parts, white 
‘or cream color. 

By making a 
set of these useful 
hat stands for 
your wife's closet, 
you can 
the appearance of 
the upper | shelf 
andalso aid in pre- 
serving the shape 
R of her bats—E. E. 
for ail of the part. EAMES. 


FREE Examination Form 
Rypalae Sience Reihing Co 
ctgmats 1 SaP'Fouras Nec. New Yack 
Ge Gri sstoe ised Plewe wend meacooy of The Aviation Manu. 
k BGC CN wett'you 1 Whi’ Sen Sipe sei wt eter er 
ie esumiaed the book Hoel Sond the | book or feat B00, 


Popular Science Publishing 
Co. 


TACK OLD VELVET O8 FE 
" oven FoF 


OR I's ROUND OR OCTAGONAL 


81 Fourth A New York 


Serer ae eee 
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Home Workshop 
Chemistry 

_ Simple Formulas that 
N\ Will Save Time 
= and Money 


HERE are at least three good rea- 

+ ][ sons. why the amateur painter 
should learn a few simple tests for 
paints, even though carrying them out 
May require alittle more care and trouble 
than just stirring up the mixture in the 
can and applying it. ‘The first reason is 
that a knowledge of these tests puts a 
‘man in a position to recognize int 
from bad and to be a discriminating pur- 
Secondly, there is a trick in 

ing colors and surface gloss which 
indy man should know if he is going 


‘Testing for the presence of lend oxide in a 
‘aint by the ube of the hydrogen sulphide are 


to paint over some repair j 
has just made, and mix up a small batch 
of paint to match the main color. Lastly, 
when working with light colored tints, 
it is often well to test for that special 
white pigment which, in certain uses, 

radually changes toa gray or even toan 
Miky black, The methods of testing paints 
given below are used by the U. S, Govern: 
ment chemists, 

‘A good ready-mixed paint is one that 
has been well ground and that can be 
readily mixed to a smooth brushing con- 

ney with a paddle. It should dry 

18 hours to a fuil oil gloss, with- 
ing, streaking, running, or chalk- 
ing. “The, Weight per gallon of « ready, 
mixed red, green, or white paint of good 
ody should be at least 12'Tb,, and of = 
black paint at least 9 Ib. 

‘The tests for fineness, drying, and film 
characteristics are made in the following 
way: Using a good grade of brush, paint 
two or three clean, dry, 4 by 5 in. tin 
panels. Note whether the sample works 
‘well under the brush and has good “hid- 
ing power.” Examine the wet film from 


us 


SPORT OFA 
THOUSAND 
THRILLS 
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der instant control 
—speed that leaves the 
car-parades behind — light 
ning response to throttle and 
brakes — these are just a few of the 
thousand thrills of motorcycling. Ask any 
Harley-Davidson rider —he'll tell you of 
dozens more. And they are all yours at 
low cost, in a Harley-Davidson “45” — 
the wonderful Twin at a popular price. 


Let your dealer show you the 1930 fea- 
tures of this motorcycle — try the com- 


fortable, low-swung saddle — get the 
DE Mail the Coupon! 
wn 
rices range from $235 f. 0. b. factory, 
HARLEY 
Deg PS, Miwhee, Wi 


“feel” of this wonder Twin. Ask about 
HARLEY-DAVIDSON 
accra 


his Pay-As YouRide Plan. 
Singles, Twins, and Sidecars. Motorcycle 
EDAVIDSON MOTOR CO. 
end ce 


Nit 


Adie 


‘My age & 0 1619 year, (7 20-30 years, E31 years and up, DD under 16 years. Check your age group. 
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Enjoy Building Things With This Handi Bench 
Bole Oty fa wort Isat fara bg monn "Conor mp net Sa 


Turn Your Idle Hours Into Gold 


POPULAR SCIENCE MONTHLY 


{t's ew enarnble hours wl ase you. 
Boice-Crane Handi Bench No. 5 


gutta se fre rove oi 


pie Sessa ie 


W.B.&J.E.BoIcE 
Dept P.S3P 


TOLEDO, ono 


|A definite program for getting ahead 
financially will be found on page four 
of this issue. 


The Home Workshop 
For Quality Work 


‘The Ar-Con, Utilitool workshop is 
designed and built to provide the 
power, strength and accuracy easential 
to quality workmanship. ‘The motor, 
for instance, in of the auperefficient 


finding, buling, ailing you 
ft dfpend on Avon Uitool wns 


Un, is vitraae fae blemoey tare te 
ges omc Aaa unl yeu tual tryout the 
Sayin Pout own home, you ave 
ca th ‘Batrument into 


together with 


‘unit of combination of units youmay 
desire. 


THE AR-CON TOOL COMPANY 


THE ARCON TOOL COMPANY 
| 
AR=CDN 225552 
Se 
Puriiitroor) io 
THE KING OF THEM ALL , 


Fennvany, 1990 


an angle. A poorly ground pigment be- 
trays its presence by particles and specks 
which give a rough appearance to the 
surface. Leave the panels in a vertical 
position in a well ventilated room for 
18 hours. At the end of this time a good 
paint should be fully dry and have a 
smooth, glossy surface, free from defects, 

In matching colors and gloss, one of 
the two paints is brushed on one half of 
a4 by 5 in. glass panel, while the other is 
brushed on the other half. ‘The panel is 
then reversed and the shades compared 
fas seen through the glass. This way of 
matching colors avoids any optical illu: 
sion due to physical differences in the 
surface of the films, 


red a match, 
‘The exasperating habit of blackening 
when exposed in a kitchen, bathroom, oF 


‘By contig tn panel, paints can easly be ex: 
mined for drying qualities and hiding powers, 


even an outside wall if exposed to sul: 
phur fumes, which characterize some 
light colored paints, is due to a chemical 
change in the white lead pigment and can 
yy a simple test for lead in the 
paint followed by a substitution of some 
‘ther brand ifthe testis positive. 

To test for lead apply the paint to two 
1 by 2 in, tin panels. The next step is to 
make hydrogen sulphide, which is the 
form of sulphur which ‘blackens lead 
paint. ‘This can be done conyeniently by 
Placing about one tablespoonful of 
fither dry lithopone, ultramarine blue 
pigment, or ordinary’ “bluine’” washing 
compound (or any other dry sulphide) in 
the bottom of a quart mason fruit jar and 
adding a tablespoonful of water and a 
similar amount of muriatic acid oF oil of 
vitriol. When the gas starts bubbling off 
suspend one of the small paint panels by a 
thread inside the jar, out of reach of the 
quid in the bottom. Stopper the jar so 
that the gas can have p'enty of opportu- 
nity to attack the paint, The other panel 
should be placed in a sulphide-free room, 
‘At the end of 18 hours, open the jar and 
compare the panel with the other one. 
The panel which was in the jar should 
not be darker than the one not s0 exposed, 
if the paint is to be used in a kitchen or 
bathroom 

White lead. ora mixed paint containing. 
it, can be mixed with all common pig- 
‘ments except lithopone, zinc sulphid 
and ultramarine blue, for when put in 
contact with these it darkens and becomes 
dirty looking. —W.H, Haanoxo, 
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That Test Skill 


[OW well can you solve block puzzles? 

The two illustrated below are easy 
to make and will perhaps give you a sur- 
prise in working out the solution 

1¢ wood used can be either 34 or 34 
in, square, and dimensions for both sizes 
are given.’ If the two puzzles are cut from 
the same stock one set should be marked 
in some unmistakable way. 

¢ picces can be cut from heavy card- 
board, if preferred, but the cardboard 
must be the same on both sides, as some 


Por 


IMEEM) 
BSE SEZ DSA 


BORE 


‘The places can be ut from either i oF Min. 
tock, "The aise of letter varies eccordlngly- 


tussle | 
Proce Non Hei 
Lot 
wis 
4 
15,17,20,21 | 
16 
18 
rtf 
2 
B 135 Tn, on 
Yong side 
24 Aftin, to 
‘point B 
2s Fin, on 
fong side long aide 
int B on No. 24 is cut at C, which is 
fn, oF 154 in, from D. Point A fe yin 
er for $4-in. stock, and 34 in. for 


of the pies 
being cut. 
cated. 

IE wood is used, be sure that the euts 
fare marked correctly, both in respect. to 
Tength and position, ‘This applies especial 
ly to pieces 9 and 24 in the P. S. M 
puzzle. Point X in block 9 must be 


] ES eerie 


have to be reversed after 
‘Number each piece as indi- 


How the part for forming the square puzzle are 
Int out and cut from either Tyr be Ras stock 


Two Block Puzzles | 
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Small-bubble 
lather 


COLGATE LATHER 


.. Means a 
onger-lasting shave 


+++ because small bubbles go down to 
the base of the beard . . . soften each 
whisker right at the skin line ... your 
shave is closer, lasts longer. 


HERE is no mystery about why Colgate shaves 
last longer. They ave closer shaves", « «tha 
all! And the reason they are closer is simply 
Colgate lather is composed of small bubbles that 
carry large quantities of water down to the base 
ofthe beard ... vastly different from the large, 
filled bubbles found in ordinary shaving cream. 
‘The moment you lather up with Colgate’s, here 
is what happen 

‘The soap in the lather breaks up the oil film 
thatcoverseach hair. 2—Billions of tiny, moisture- 
laden bubbles seep down through your beard... 
crowd around each whisker . .. soak it soft with 
water. 
Instantly your beard gets moist and pliable . . « 
easier to cut... scientifically softened right down 

ready for your razo1 


anew lotion. . . 


refreshing, delightful . . . the 
perfect shave finale. oe 
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PLANER 
Price $00 


Complete 
“DRIVER® Tools 
Be Netontealt 


WALKER-TURNER CO., INC. Manufacturers, 
[APenGveD By POPULAR SCIENCE INSTITUTE, 
$15 


Electric Drill 


Ki Sel Chak, 
Blrnat one | 


Sus 
ioe tee eataiog, ** 


“eee 
im for getting ahead 


‘A definite progr 
financially will be found on pase 
our of tha eat 


Simplex\™ 


Seas 
foreecre 


ieese tose 
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centered after cutting off piece 84. Glue 
3A to 3 and 8A to 8 as shown, and be 
careful to see that the joints are smooth 
and square. 

‘The 15-in. stock makes all letters 2¥ 
high—letters P and S are 115 in. wide, 
and M is 2 in, wide, 

n. stock makes all letters 3%4 
Jetters P and S are 214 in. wide, 
and M is 3 in. wide 

‘The answers to these two puzzles 
will be published next month together 
with two more skill-testing puzzle prob- 
Jems. —Enic B. Ronexrs. 


Wrench Extension for 
Use on Heavy Work 


bad policy to use 
applying a wrencl 

fy’ netesary to 
Cases in 


Dll nuts, exceeding 

int are bolts for holding tools in stamp- 
ig machines, draw rods for pulling bush- 
ings into place, oF for loosening nuts that 
have rusted. 

Rather than use a pipe over the wrench, 
‘oF put a pipe wrench on a finished nut, it 
is better to make an extension for ‘an 
ordinary open-ended wrench such as is 
shown in the illustration. This can be 
made of 34 by 154 in, flat steel for the 
common sizes of wrench, The hooks are 
forge-welded on 

Hy varying the p 
sion can be made to fit 
of wrench. 


tions, the exten- 
ny reasonable size 


“The extension can be made 
a ny" reasonable hie 


Hints on Applying Paint 
on Metal Surfaces 


UTTERS, downspouts, 
should not be painted until particular 
care has been taken to remove all rust, 
scale, and dirt with a wire brush, putty: 
Knife, and sandpaper, and by scrubbing 
th kerosene, if necessary. It is impor- 
tant to remove all rust; for rust, even if 
ted over, will eat its way through the 


For the priming coat on new metal 
surfaces, itis best to use red lead or some 
ther metal protective paint. For the 
following coats, regular house paint of 
the desired color may be used 

‘New galvanized iron and tin is always 
covered with a greasy film, to which 
paint will not adhere properly. The sur- 
Face should be washed thoroughly with 
Vinegar, which will remove this oily sub- 
stance.’ For the first coat, red lead or 
Some other metal protective paint or a 
specially prepared galvanized iron primer, 
Should be used The following coats may 
be of any good outside house paint, 
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Deceptive Trout Flies | 
Have Soft Rubber 
Detached Bodies 


17 USING a small sliver of Fgh: | 

colored automobile inner tube for 
the detached body, itis possible to make 
realistic trout fs, inespensively and 
easily. 

‘Trout fishermen who believe that the 
artifical, fly should be a counterpart 
of the living insect agree that the: sca |L 
| body of the fly is of the utmost import- 

ance. ‘These men are the formalists, as op- 

posed to the colorists, who believe the 

tation must be the same in color as the 
living flies on which trout feed, 

‘The detached body of the fly bas been 
made in many different ways—feathers, 


@ 


‘The finished Aly renemblen In every way the 
Actual insect on which tout wenerally feed. 


fine wire, horschair, silk, and fine sewing 
needles have been used in its construc 
tion. All of these, however, serve as poor 
imitations, since they tend to make the 
body stifl and quite unlike the soft 
tapering body of t insect. Rub- 
ber is, much better because it is both soft 
and pliable and can be cut to the desired 
form, thus adding to the realism of the 


"ire hooks used should have a shank 
1 in. long and be of the straight-eye | 
type. However, if none fs available, the 
| tumned-down type can be used and the eye 

lipped off. 

Bend the hook as shown on the follow- 
{ng page so that the fly will ride the water 
| in an upright position in the same manner 
| as the natural fy. Attach the gut snell 

to the hook by binding it on tightly with 

ilk thread thoroughly coated with 
shoemaker’ wax. (See Step No.1) 

‘Then a shown in Step No.2 place the 
rubber body and carefully bind it to the 
hook, leaving about 1 in. of the rubber 


the feathers, which re- 
present the wings, place them on the hook 
‘vith, the quill ends forward and. the 
Feather tie ack bind them i place 
‘Next, bend the feathers forward, as 
shown in Step No. 3, and bold them in 
lace by crossing the binding thread in 
Pack of them. The feathers must be set 
carefully, as itis imperative that they al 
‘ways remain in a standing positon. 
few hairs can be taken from an old 
Ducktall and’ tied just below the head. 


‘These simulate the feathery legs of the 
actual insect, 

‘Wax all of the bindings thoroughly and | 
then coat the body and detached part of | 
the fly with a good grade of fly-making | 
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Leoking for A 
HOBBY: 


“Heres A Profitable One 


a 
you relaxation from everyday. 
cares—bringing pleasure and 
profit. Thousands of men have 

opted the Workace hobby. Make 
hundreds of things with the Work- 
¢ Electric Woodworker. Under the 
iagic of the whirring saw, planer, 
der, drill, grinder apd bull: 


lathe, 
ing wheel (all are: included in the 
Workace Woodworker) raw lumber 


y converted into. furitune, 
shold necessities and countless 
other artides. Work out your own 
eas with your own complete cle: 
tne workshop. 

‘There's.no better it forthe grow. 
ing boy than Work, It provides 
wiinlecome man-bulding outlet for 

mer ond cil 

ser Se 
sight Ua 2 
Svicria 


J.D.WALLACE & COMPANY 
‘Witcox Street at California A 


saree ry 


uf i eaayon 


iets ys 


itelporesine 


Setentree 995 
1 Rowena 


ica the an 
pier 


Werkac ‘Worksce 
iris 
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Only #172 a Month 2, 
For Both Motor and 


New Model South Ben 
9x 3° Junior Lathe 


Co 

Pap Seerceemerzsee 
aa 

wm SELLE, wn 


Get this Free Book! 


Seeger og 


Baits 


IE Sy 
You Want- 
Runabout = 


THIS S38 


Here's how you can 
have ie and save 3 
‘your money. 


ibe carpenter to-do it either. Lote 
of fun and n big money saver 


"Thousands 


BROOKS BOAT COMPANY, INC. 
Dept. 5-9 ‘Saginaw West Side, Mich. 


“© | last. This permits fitting the sides to the 
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| varnish, after which the whole body 


| should ‘be sprinkled lightly with silver 
| crystals, which can be obtained from any 

art store. The varnish will dry and hold 
the silver particles in place. ‘These supply 
the glitter that aids in attracting the 
trout. 

‘Better results often can be obtained by 
using feathers of various colors. Experi- 
ment until you find a combination that 
meets with success. 
small vise is an aid in holding the 
fly for binding, but you will soon become 
proficient in doing the binding by hand. 
Then you can make flies to copy the exact 


insects that the trout are feeding on in 
the particular stream in which you are 
fishing.—R. P, Laxcoux. 


Tightening Loose Casters 


CASTERS which, have a horn pro. 
| U jecting into a hole can be kept from 
| falling out when the furniture is lifted by 
| wrapping friction tape or rubber bands 
around the stems, 
| — To tighten a caster of the socket type, 
| remove it, wrap tough paper or cambric 
| around the wood over which the socket 
fits and glue well, 


Home Workshop Uses for 
Old Dental Tools 


| ITH a little shaping, discarded den- 

|W tat tools can be tured into useful 
additions to the, home, workshop 
chest. 

| Set aaa ee acs ot ‘cutting. porce- 

| lain and bone, they lend themselves well 
to many of the delicate and dificult ttle 

| jobs that the home worker so frequently 
encounters 

Broken hand instruments can easily be 
formed into excellent wood or linoleum 
carving tools, especially fitted for work 
where there are many small cuts and 
corners to be made. 

‘The small drills are excellent for drill 
fing fine holes in hard materials, ‘Their 
shortness and stockiness allow a greater 
amount of pressure to be used than is 
possible with the average long, slender 


twist drill.—SaMven Gore. 
T BUILDING any boat it is best to 
attach the side planks to the rabbet 

in the stem first, and then spring them 

| around and join them to the transom 


| curve of the stem. If the wood of the side 


or soaked in hot water until it conforms 
to the curve without too much strain, 


‘This seal om an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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ema WE PAY FREIGHT 
to Be Viewed 


By J. G. Prarr 


‘The fished case showing the moth in place 
with itn wings between the layers of alam 
‘The specimen known an Saeniaewcropia 


HIE. easily made glass mount illus | 
trated permits the inspection of moths 
sind butterles from both sides and also is 
effective as a wall or mantel decoration 
Cut a strip of cardboard from 35 to 34 
wide and sufliciently long so that it 


be bent into a square or oblong that ke cal for 1 
will allow a, 14-in. margin all around the Teo ai aisle real i 

specimen. The ends can be fastened to- a ‘Mill-eut lumber and my easy construction plans save 
gether with binding tape, Also prepare | = ee a ea ee 


‘ebetania erat omen rit aa hs 
‘itmiteras iret to pour mation Alon remarha 
‘honey tarine pene ete 

top i yeu waht 


‘Dovv oF wart ASTEDOAED FRAME 
‘The top and bottom are lan and the sides alive {pared 8900 by bing 
cardboard, Binding tapels used on the corners. fru on writen A” Ae 


two sections of glass to cover the top, 
tnd (o support the wings of the specimen, 
Allowing suficient room between for the 
bod, as shown 

‘Wien the moth is placed in positon, a 
sheet'of glass to cover the whole top is 
fastened ‘all-around with tape. Belore 
placing another piece of glass on the | | 

ottom, fs well to fasten a small pce | 

of moth ballin. one corner as. a pre- 
servative, ‘Next, the sides can be covered 
tore decoratively, if desired 


Supporting Bar Clamps 


HEN boards are to be glued up on 

the workbench, it is often Doge. Fis ge een 
to keep the cabinetmaker's bar clamps | aca Beat a Bs ES 
from turning over. Blocks, cut from any 


ei) 


[pLoeKs To HOLD 
ERRE Une 

Hard wood blocks used to hold the clamp ep 

‘Haht for easier adjustment of the ratchet stop. | 


hard wood as shown, will hold the clamp 
upright. Where the elamps are not all 
of the same make, blocks are provided 
so that all will rest at the same height 
‘fom the bench.-Granam SrvckEY. 
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|A Fine Paying | 
Cash Business | 


the REAL 


September than "7 

‘ayer ling a 
Navn Tbe 810 
‘whieh was accompli 


The Foley, 
“away”. 
Seatac eee eee 
Start in Spare Time, 


aera male 815. 


Model F-5 


the World ALOG 
°" BOATS) FREE? 


line of fea fast, safe and em worthy 
1 tact Algo fasten racine ode 


Finishing the Bluenose 


MitaGe McCann 


S THE rigging on our model of the 
Bluenese nears completion, the 
little fishing schooner takes form 

and begins to display its full beaut 

‘Since the rig of a schooner is its most 
characteristic feature, and since clean- 
cut, seamanlike rigging is always the 
distinguishing mark of a high-grade 
model, it is imperative that the rigging 
on the Bluenose be assembled with metic- 
uulots care. 

For those who wish full size drawings, 
a set of blueprints can be obtained by 
sending seventy-five cents for Blueprints 
‘Nos. 110, 111, and 112 (see page 97). 

In shipping the main- and foresails, 
wire a triple Sg-in. block to the main boom 
and a double one of the same size to the 
fore boom. 

Reeve the masts through the mast 
hoops and put the jaw-supporting rings 
and mast-coat rings in place. Drive a 
short double-ended nal ato the heel tad 
step the lowermasts, being very ca 
that they are truly in line with the stem 
and slope at the right rake. 

Fasten 34-in. blocks to the three eyes 
abaft the foremast head and to the four 
at the main. Reeve a line up through the 
top one and through those on the gaff 
bridle blocks and mast alternately. At 


SECTION, LINE AcA 


WAVES OF PLASTIC WOOD. SOS 
ES 


‘Dimensions of the model base and sketch show 
lag bow the Bluenose is placed in te stand. 


the fore, pass one end of thelline under the 
cleat on the fife rail and make it fast 
there; to the other end fasten a single 
block: ‘This block and another fastened 
toan eye in the rail abaft the rigging and 
to starboard form a block and tackle. 
‘This forms the peak halyards, 

Wire a double Min, block to the mast- 
head above the crosstrees and reeve a 
cord through this and the block on the 
aif, bringing the stan 
starboard side of the fife rail, F 
port end to the port cap rail with single 
and double 34-in, blocks. This rig forms 
the throat halyard. 

‘Pll all these lines fairly tight to hold 


your sail about in position, 


les. 
ly all of the blocks on the actual 
Bluenese are iron bound with hooks or 
shackles, but in making the model it will 
suffice to strop (strap) them with medium 
thickness white sewing cotton. With the 
exception of the peak and throat hal- 
yards, the fall or line for all purchases or 
tackles starts at, the heel of one of the 
blocks. The end of the falls should be 
fastened under the blocks before the 
strops are drawn tight, All the blocks 
are painted white. 
In making my model I used No. 9 
thread fishline for the shrouds, breast 
ind topping lift; a linen cord less 
than half that thickness for the halyards | 
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DRAFTING JOB? 


course you'd like to earn $50 to $75 or $100 a week—you'd like to do 

more interesting work—you’d like to get into a line that offers a real 
future—but do you know how to go about getting these things? 
If you have been thinking of “taking » course” but have held back be- 
catise you were afraid you didn’t have education enough to learn better-paid 
work—if you have hesitated to take the risk that it would actually land y 
in the better position and increase your salary 
ever heard in your life! 


before you an ams 
of some of the bij val . 
at home, in spare-time, get you the job and raise your pay ly We trained these men 


out risk of a penny on your part. then PLACED THEM! 


Wonderful Opportunities for you in 
DRAFTING f 
E 


Daring the past few months we have placed HUNDREDS of former 
coche, ae inies, buildi Aa workers and Cr becianers in 
food drafting portions with leading contractors, architect and in 
Franufacturing plants: These men are not n bit smarter than you an 
have no more education or experience. What we've done for them, 
‘eel be pla fo do for you 

Maybe you think Drafting is “over your head”—that it takes artiste 
{alent of some ability you haven't got Tn Ghat case you have a pleasant 
surprise coming to you. For Tl be glad to show you thatthe drawing 
Sf plans fs purely mechanical, easly learned and the most interesting 
Kad of work you ever tackied 


Get Our No-Risk Job and Raise Plan 
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infer eo pe tees 
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36-Page Drafting Book FREE a cet 
ae | eS 


oe Draltsmen right now. Mail coupon for = cont 
ioe eat 
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Asy MAN, sho. ce flora and wt sad 
sae peace 
espert and five el forever from the 
"And you can learn the BIG PAY pty 
the heart of the electrical world—the city 
Le rey 
Germano 
See mae yen 
frien 


ie big. electrical companion ‘ys 
prefer the independence of business of 
ur own, there are thousands of oppor | 
Vanition for etfiient, dependable men to 
become electrical contrartors. When you | 
fre your own boss. the money) you can 
make is Limited only by your owa ener 
and ability. 

Sheclal Course n Mechanics and Blectricy 
eve, Acoplonas end Meroe Begs’ | 


Personal Instruction 
‘The NEW YORK ELECTRICAL 
SCHOOL ts nee a coprspantene choo) 
ol learn by. doing—by personal instruc: 
tion on fullsize standard eletrial ei 
the personal supervision of | 


eee per le geri ear 


SYS draduates i all 


eee SS | 


Tue New York Exectricat Scoot. 


40 W. 17th Street, New York 
“MAIL TODAY 


‘THe NEW YORK ELECTRICAL SCHOOL 


| shrouds are in place, give 


and light lines. For 
the stays I used two 
strands of No. 22 
silk covered ring 
net wire twisted 
together and dyed black. 

‘The bowsprit shrouds are made of 
three twisted strands of magnet wire oF 
cord and are run from the inner eye bands 
to plates nailed to the hull. The bobstays 
are similar but thicker, end run from 
eyebolts in the stem to the eye bands at 
the bowsprit end. 

The three shrouds on each side can 
now be rigged. Take the first up on one 
side and down the other and fasten it to 
1 ¥4-in. deadeye which in turn is fastened 
to those on the hull. The two deadeyes 
should be about 34-in. apart, center to 
enter, The next par wil go on one side 
around the masthead and down again on 
the same side. 

Attach ratlines (steps) across all three 
shrouds. These may be made of No. 24 
black cotton, spaced % in, apart and 
clove-hitched to each 
shroud. (See sail_ plan, 
PS. M, Jan. "30, p. 
94)” When’ all. of 


them a coat of black 
shellac varnish and cut 
the ends off close with a 
razor blade, 

In attaching the top- 
sail fasten a Yin. block 
to the peak, and hitch a 
line to the sheet lew and 
another to the tack. Sew 
the mast hoops on and 
the five small rings needed 
for the downhauler. 

Pass the mast through 
the mast hoops and cap 
andsetitinthetrestletrees. 
Reeve a line through the 
‘masthead and peak blocks 
for the halyard and run 
it under the staple in the 
deck, finally making it fast 
to the pin on the fife rail. 
Reeve the sheet through 
the gaff end and jaw 


blocks and then to a pin in the fife rail 

‘Set up the topmast shrouds with lash- 
ings to the crosstrees and give them rat- 
lines as high as the lowermast tip. Set up 
the breast stays with an eye over the 
‘masthead, passing them through the 
hholes in the ends of the crosstrees, and 
then to the deadeyes and lanyards. 

Stitch small wire rings at 34-in. inter. 
vals along the head of the staysail and 
lace the boom on with a double block to 
the traveler. Pass the loop of a piece of 
the magnet wire through the lower iron 
at the masthead, twist it up, pass it 
through the rings, and fasten it to a 
staple driven into the platform at the 
bow. Fasten one of your smallest blocks 
to the peak and another to the iron, reeve 
of the halyard, and fasten it to the fife 

The rigging of the jibs and their stays 
{is similar to that above, except that in- 
stead of a boom at the foot. they have 
Jong sheets with pennants and falls, The 
Tee sheets come straight down to eyes 
and belaying pins in the rail, and the 
weather sheets pass over the stays 
to their corresponding pins. 

The jibs have downhauls starting at 
the peak and threaded through a few of 
the rings, through small blocks and then 
fastened to pins in the forward platform, 

The tepals have downhauls which 
start at the first ring and pass through a 
ring at the tack, up through others on 
the foot and after leeches, through a 
block at the peak, and then to the d 

The stays between the masts are the 
same as the head stays and are rigged to 
the mastheads and stay irons. 

‘The last sail to go up is the fisherman's 
staysail. (While this is used on fishing 
schooners, it may be left off in the making 
of a model.) This hoists to the main- 
mast head with two small blocks, and to 
the stay iron with one block. The tack 
comes down to the fore fife rail and the 
sheet is double. ‘The ends lead well aft 
and the one on the lee side fs fastened up 
tight. 

Put wire strops on the lower boom 
sheet blocks, forming eyes at the heels to 
run on the sheet travelers. 
Fasten these in the deck 
and reeve off the sheets. 
The amount of slack nec- 
essary will depend on the 
chosen direction of the 
wind. ‘To keep them in 
the Tight position, tie 
preventer sheets to them 
find to the cleats in the lee 
rail. Then give the sheets 
4 coat of varnish to keep 
them stretched and in 
position, 

‘The tacks on the top- 
sails are to leeward of 
the peak halyards and to 
windward of the gafis. If 
the fisherman's staysail 
used it should set to winc 
ward of the foresi. 

ed and greenside 
lights and their screens are 
lashed to the rigging about 
134-in. from the deck, the 
green on the starboard oF 
right side and the red on 
‘the port or left side, look- 
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All you need is a little 
TRAINING to make a 


"YOUNG MAN, study radio!” That's what every 

ambitious young man of today is told by J. H. 
Barron, Radio Inspector of the U. S. Department of 
Commerce, Radio is crying for trained men. Experi- 
enced radio operators and service men are in great 
demand, A very serious shortage exists. Practically 
all of the seven thousand licensed commercial opera- 
tors are now employed and the need is constantly in- 
creasing. Radio needs thousands of trained men. Are 
you prepared to take advantage of this big opportu- 
nity? Ships at sea, planes in the air, broadcasting sta- 
tions, manufacturing plants, as well as dealers, require 
thousands of experienced radio men. 


You Can Easily Learn Radio at Home Through 
This Course Sponsored by the Radio 
Corporation of America 


RCA sets the standards for the entire radio industry 
‘And this RCA Radio Institutes Home Laboratory 
‘Training Course gives you the real inside secrets of ra- 
dio quickly and easily’ In your spare time, you can 
obtain all the information 
you require to make a suc- 
ess in radio. You study at 
the very source of all the 
latest, up-to-the-minute de- 
velopments. This is the only 
radio course sponsored by 
RCA, the world’s largest 
radio organization. This is 
the real way to study radio. 
Learn radio under the di- 
rection of RCA under 
the men who actually made 
radio what it is today! 


adie Machanie and Inspector 
"1800 t $4000. Your, 


For the added convenience of students who prefer a Resident 
Study Course, RCA Institutes, Inc., has established Resident 
Schools in the following cities: 


New York 326 Broadway 
Boston, Mass, 899 Boylston Street 
Philadelphia, Pa. . ratt Chesteut Street 
Baltimore, Md. rats N. Charles Serect 
Newark, Ni. J. $60 Broad Serect 


Home Study graduates may also attend any one of our resi 
ent schools for post graduate instruction at no extra charge. 


SUCCESS in RADIO 


Graduates Find It Easy 
To Secure Good-Pay 
Radio Jobs 


‘You actually train for suc- 
cess. Every graduateofRCA 
Institutes has the ability 
and the confidence to hold 
a well-paid radio job. You 
learn radio by actual experi- 
ence with the remarkable 
outlay of apparatus given 
to every student. Every ri 
dio problem, such as repairing, installing and servicing 
fine sets is covered in this course. Students of RCA 
Institutes get first-hand information and get it com- 
Plete ... That's why every 
graduate of RCA Institutes 
who desired a position has 
been able to get one, That's 
why they're always in big 
demand. No other radio 
school can make such a claim 
as this! 
Step Out Towards Success 
in Radio Today! 
Get out of the low-pay class, 
Make your first move to- 
wards a pleasant and profit- 
able career in radio today by sending for this free book 
.. "Radio , . . the Field of Unlimited Opportu 
Read these forty fascinating pages, packed with pi 
tures and descriptions of the 
brilliant opportunities in 
radio, Learn all about the 
oldest and largest comme! 
radio training organization 
in the world. See how you, 
too, can speed up your earn- 
ing capacity in the fastest- 
growing industry of today. 
Others have done it and so 


can you! 


raadoast Operators 
$1800 10 $4800 0 Year 


‘Braadeart Sation Mechanic 
‘Seow $36000 Year. 


[Land Station Operator 
‘Sis00 wo $4000 0 Year. 


Clip this Coupon NOW‘! [ramsmors me 


RCA INSTITUTES, INC. 


Formerly 
Radio Institute of America 


Dept.PS2, 326 Broadway, 
‘New York, N.Y. 
‘Gentlemen: Please send me your FREE 40-page book which 


illustrates the brilliant opportunities in Radio and de- 
scribes your laboratory-method of instruction at home! 
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ing irom the stern forward. I used red 
and green glass jewels from ten-cent hair 
omaments for my lanterns, setting them 
in the comer of an L-shaped piece of 
‘wood which is painted red or green inside 
and white outside. 

The Bluenese fies a small colored 
Pennant at the main and the Nova Scotia 
ensign at 

By setting the schooner na atand made 
to represent imitation waves, the model 
takes on quite a realistic appearance, 
‘Specially ifthe sails are bellied 

"The stand is made of two picces of 34- 
in. three-ply wood 1034 by 26 in. In one, 


posts. Make six posts about 134 in. long, 
‘with ends to fit the holes. To improve the 
ener appearance a molding can be 
run the lower piece. Stain and 
‘aznish all the parts except the top, on 
Which the imitation waves are placed. 
‘These can be mae of any plastic material 
painted blue or green with Whitecaps 
Scattered here and there, Remember to 
keep the run of the waves at right angles 
to the direction of the wind. 

Glue some absorbent cotton around the 
hole and set the schooner in it and your 


model and stand are complete, sail 
along “at the rate of knots,” thouge 


with the bow per- 


cut a bole to take the hull when it is not getting anywhere. 
leaning | over, | as Now that you 
shown on page 122, have completed the 
and set in to an enose, What t 

steage dak ata | THOSE steer incerriing | Sas 
little above the wa- | Gnished thels Grst'modelandwias | would you like to 
ter line. The lee | tocontinue thisdelightful hobby, | build next? Among 
waterline should be | will find many interesting, pictur | the possibilities are 
inthe waterand the | esque, and historic ship'models | Admiral Farragut’s 
weather water line Sissies rg Harford (steam and 
should be out of it, lcprinte (see page97 | sail), a modern de- 


strover (working or 


haps $4 in. higher 
than the stern. To ar 
get this hole just right try it out first on a 
piece of stiff cardboard. 

Bore six holes through the two pieces 
as shown in the ends of the supporting 


WHITH the apenaitar of itl ie 
and money it is possible to eqn 
your ‘machines with seiffeeding. grease 


cups of the type illustrated. 
cup fits on the high pressure type 
of fittings and fs filled by applying a high 
| pressure grease gun to a similar fit 
the side of the cup. It is an easy task to 
keep bearings well greased if you have an 


A RAILWAY. 
TRAFFIC INSPECTOR 


EARN UP TO $250 PEs Boxt 


Pypond capalway son the job, supply- 
ing grease under pressure. 

‘fe plunger consists ofa leather washer 
held between two thin steel washers and 
two nuts on a }-in. stem. The spiral 
spring supplies the pressure by forcing 
the plunger face tight against the top sur- 
face of the grease. The stem serves as a 


Automatic Cup Keeps Machine Greased 


show model), a 
whaling bark, and 
an carly American sloop. 

Please send an expression of your opinion 
to Porvtax 
Fourth Avenue, 


uexcr. Moxtuty, 381 
‘ew York. 


guide to tell at a glance just how much 
grease there is left in the cup, When 
the cup is empty a high pressure grease 
‘gun is attached to the fitting on the side 
and grease forced in under pressure until 
the stem agin reaches the prope height. 

‘The grease used should be a soft easy- 


flowing mixture which can be made by 
adding a little ol to the commercial type 


RS trpe ot cap i teil for graatog 
such places as king-pins, auto rear axle 
bearings, auto fa 


indle bearings, auto 
of eran suet pcg 


Marking Straight Lines 
on Rough Surfaces 


XING metal furniture leg slides to 
Bispascseinss ‘gage will facli- 
tate the marking of a straight line on 
rough wood. 

The needle marker must be advanced 
‘as much as the guides project above the 
‘surface of the guide face. This will 
keep the graduations on the side of the 
marker accurate by counteracting the 
beight of the slides.—R. B, Wares. 
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Magical Spiritphone 
Answers Questions 


By Grorce S. Greene 


AGIC fascinates most of us but 

often leaves us with the feeling 

that all good tricks are toodifficult 
or complicated for us to attempt. The 
spiritphone illustrated, however, is easy 
to.construct and still easier to operate, and 
is one of the most effective tricks for the 
amateur magician, 

A slip of paper is passed to each person 
in the audience with the request that he 
write the name of some departed hero or 
famous man. The slips are collected and 
placed in a hat, ‘The performer requests 
that one of the audience come up and pick 
aslip from thehat. An assistant is then 
instructed to go to the spiritphone and ask 
for the name written on the slip and re- 
peat what he hears. The question i 
asked, and after a pause, the assistant 
says “Andrew Jackson,” or whatever the 
correct answer happens to be. The slip of 
paper is unfolded and on it is written the 
announced name. 

‘The accompanying illustrations best ex- 
plain the mystery. By giving a fake 
screw a half turn with the finger nai 
disk inside the phone revolves, bringing 
into view a space with the name of the 
departed person on it! 

the ear piece or receiver is, of course, a 
dummy made of wood. It and the con- 
necting lamp cord have nothing to do 


POPULAR SCIENCE MONTHLY ast 


[Will TrainYou 
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Fill a 
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Ifyou are carning a penny les than $59 week, send form 
book of information on the opportunities in Radio. Tes FIRE 
Giip the coupon NOW. A food of gold is pouring into Rad 
rine bard ste: pay Je Mes Ko song $25, $90 
or $45 3 week when the in Radio pay $30, $75 and 
Sifo tweek? = Rewards in Radio? ven full inion 
ion om these big jobs and cxplaine how you can quickly learn 
Rakio through my’ eany, practical home-siudy training 
Salaries of $50 to $250 a Week Not Unusual 
‘The amazing growth of Radio has astounded the world. In a 
few short years three hundred thousand job have een created, 
And the biggest growth is ull to come, “That why sal 
$50 to $250. week are not unusual, Radio simply hasn't got 
nearly the number of thoroughly trained men it needs 


‘You Can Learn Quickly and Easily in Spare Time 


Expiine"miing Rado 


Hundreds sl men are today making bi 
money hol Jobrin the Radio Reld.”"You, too, 
should. get into Radio. "You can stay home, hold yout job, 


ig your spare time. Lack of high school education of 
Radio experience are no drawback 


Many Earn $15, $20, $30 Weekly On the Side 
"While Learning 


I teach you to begin making money shortly after you enroll 

My new practical method makes le. Tpive you SIX 

BIG OUTFITS of Radio parts and teach you to buld practically 
pe of receiving set known. M.-F. Sullivan, 43 

hiya, 'N. Yor writen, "1 made $730 while studying. 

rae, 1807 atst Aves S., Nashville, Tenn. "I picked up 

035 in my spare time 


‘Your Money Back If Not Satistied 
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Act NOW—NEW 64-Page 
Seed for this bg book of Rad 


Book Is Free 
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ART- a vital part 
of Modern Business 


Art as used io adverts 
ines, new 

for oe | a. It is a field 
Worthy of any ambitious man or woman 
‘This pleaant, modem prfesion is nal 
reatrieted to few "Fenuses.” Il yo 
{ike to draw it san almost sure inde 
tionof talent which should be developed 
{no real money-making ability. 


TestYour Art Ability—FREE. 
“abe the few wep ona» wc at 


a od 
ego ee 


‘Train Your Art Ability at Home 


‘The Poder} Course bs the rel of ever 26 
iy lise 


Pou alent In 
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FEDERAL SCHOOL 
of Commercial Designing 
1567 Federal Schools Bldg, 
Minneapolis, Minn. 
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| with the actual operation of the trick. | 


ieiplen pepe: Mises tho copes | 
ance ofa radio “mike,” consists of a round 
box trimmed from a block of wood, an 
inside disk that turns on an axle, and a 
cover or lid with two windows apparently 
covered with fine mesh eloth such as is 
tused on ornamental loudspeakers. The 
hase isa circle of wood. 

‘One side of the wood box is made 
slightly fat and is fastened to the base 
with two screws. Through the bottom of 


a 


‘The upper pencil points tothe brad stop, and 
the ower to the at ange on the fake ren. 
the base and the box extends a fake screw 
with the end flattened. All but the fake 
screw on the bottom of the base is covered 

with felt. 

A wire nail axle is fitted securely to the 
‘exact center of the inside of the box. 
Several washers are placed overit, and all 
is ready for the revolving disk. 

One half of the thin wood disk on one 
side is covered with fine mesh silk cloth; 
the other half of the same side has a white 
card on which the name of the departed 
person is printed, With the disk in a 
‘vertical position and the white card at the 
bottom, a lead weight is placed on the 
other side at the top, and a small project 
ing brad at the bottom (the latter to en- 

ith the flat end of the fake screw), 
is then fitted to the axle in the 
box, weight side 

‘The cover, which is merely a disk with 
two windows, as illustrated, is prepared by 
covering the rear side of the lower window 
with the same cloth used on the disk. Tt 
must match perfectly" The cover, with 
the open window at the top, then is fixed 
to the box with two screws. 

Tt will now be seen that as the upper 
half of the disk is covered with cloth, it 
appears that both windows are covered 

| with the same piece of cloth. In that lies 
| the deception; for, by giving the fake 
screw in the base a half turn, thus releas- 
{ng the brad on the back of the disk, the 
lead weight will fall and revolve the disk 
so that the white cant is at the top 
indow. ‘Turning the phone upside down 
and again. locking the disk with the 

| fake screw will allow it to be examined 

| without detection. 

| ~ Now for performing: Print the follow- 
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{position for the printing ta show 


ing very legibly on the white cand 
“Please say ‘Andrew Jackson.’ Thank 
you.” Reverse the disk and lock it. Cut 
‘a number of slips of paper and write on 
each “Andrew Jackson.” Fold each to 
make a small packet 
‘Ask your audience to write names of de- 
parted persons on slips of paper which 
‘ou furnish, and then fold’ them. The 
are collected in your right hand 
while in the left are concealed the packet 
of “Andrew Jackson” slips 
Borrow a felt hat, It is held in the leit 
hand, palm inside the brim, so that the 
“Andrew Jackson’ slips can be non 
chalantly dropped in without detection. 
Your right hand places the genuine slips 
side the hat, but instead of dropping 
them, slips them underneath the sweat 
band. 
| Anyone can be asked to draw one of the 
slip y have been shaken, it being 
certain that will be “Andrew 
Jackson.” Still folded, have the slip 
iealed in an envelope by any spectator 
without revealing the name to anyone. 
fter the spiritphone has been ex 

ined, place It on a table at the other 
ide of the room, giving the fake screw a 
half turn as you do so, ‘The audience can- 


phone withthe Bnger nal the weight released 


not see the white card appearing in the 
idow as the phone is turned in 

rection. 
Tt matters not which spectator the 
audience selects to assist you. Ask him to 
down, and with the 
0 call “the land of the 
departed.” ourse, sees the name 
fon the white card in the phone window 
and will invariably repeat it. When he 
| has finished, say, “Thank you. You will 
not, of course, tell anyone how this trick 
was done?” Taken by the audience as a 
jest, at which they laugh, this remark is 
understood by your assistant quite well. 
‘And not one time in a hundred will a 
spectator reveal his knowledge of the 
trickery. “He is “in the know,” and 
feels elated at having “put one over. 
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the verge of another vast demand for men 


who are qualified to expand it, and the R. T. I. ‘3 in 1” 
Home Training in Radio, Television and Talking Pictures 
offers you big opportunity in this magic new field. 


TALKING PICTURES 


The vast sweep of Talking Pictures through the larger 
ies is about to cx 

more jobs that must be filled by men with such train 

as R.T. 1. gives, 


START AT HOME 
Quick Money NOW! 


icture field, R. T. 1., 
the industry, 


p of its 6 hs i 


built up an easy, learn-at-homne practical plan that will 
prepare i these good jobs. You use fine testing 
and working outfits and learn by work sheets and the 
invaluable R. T. I. Job Tickets prepared by men who 
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ing on bigger and 
actual pictures and fac 
soureesall rein the R.T.1.Free Book. 
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Learn by Factory Standards 
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production, governmen t-licensed 
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Bee freramen icnaed ot 
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Seat and Chest 


“Toe chest seat can be made of hardwood or of 
tet ‘wood painted ve suit the surroundings, 


SIDES providing a comfortable 
indow seat, the bench illustrated 
hhas an added advantage in supplying a 
roomy chest for the storage of books, 
sheet music, and clothing. 
Tt may be made of any hardwood such 
‘or mahogany to match other 
of a more easily worked 
red Kum, whitewood, or white 
if it is to be painted or lacquered. 
ds 3¢ by 18 by 24 


$3 by 12 

ces F 34 by 6 by 1k in. 

wees K and F shi 

iain of the end 
F about } 


The grain of 
1d run parallel to the 


sell, Make pieces D, 
(0 allow for 
jeces D 144 
wholes 134 by 4 
Plane and sandpaper the 
outside of the ends, fit pieces D, 
to make the end panel constru 
shown, allowing the edges of D to project 


in. in pieces F. 


beyond the edges of the ends. Glue them | 
in place and drive }4-in. brads through | 


tach piece to hold it while assembling the 
ends and placing them under the pressure 
of hand serews or weights that will force 
them to a joint. 

‘Alter the glue has hardened, cut the 
handhole 3 through each end and eut out 


| 4 to form the feet. Plane the ends of the 

top flush and lay out and cut the edges to 
the given form and dimensions, being 
sure that the cuts are square and true. 
‘This 


ay be done on a band sav, if one 
lable. Smooth and sandpaper the 
end. 


in. and two cleats 1134 by 155 by 14 
fasten G to each end as shown with 74 
brads, sinking them below the surface. 
Place’ and fasten cleats H with 1% 


oaks the wo, molds 
K by 13% by 3934 in., should be of selected 
‘wood, as these are conspicuous. Make 
four cleats 134 by 3¢ by 854 in., prefer- 
ably of hardwood, and bore and counter- 
sink holes for a No. 9 screw as suggested. 
Fasten one of these with 134-in. screws 
to the inside of each side at the end to fit 


Combining a Window 


In~ 
UELECTRICITY 


AMBURITZA 


e Do You Play? 


| eee ees 


COLLEGE COURSES 
=m 
The University of Chicago 


OLD COINS 


Large Spring sling catalog of eins for tale 
free to eallacers ony. Catalog quoting peers 


William Hesslein 
Mass. 


Fennvany, 1930 POPULAR SCIENCE MONTHLY 


cleats H and the ends of the chest. 
‘Smooth and sandpaper the molding K* 
and fasten it in place with brads. The 
seat or cover M, $4 by 1634 in. by 3 it, 


mi" 


serena Tsteren 98 


‘Ausembled perspective view of the bench and 
fetions showing construction’ of the ends. | 


334 in,, should be free from blemishes and 
twist or warp, Three cleats, 35 by 253 
by 1314 in, are fastened to the underside 
of the cover, two 2 in. from each end and 
the third in the middle. Fasten these 

ith L-in, No. 9 screws, placing five or 
screws in each cleat after first boring 


si 


each end will just clear cleat G and be 
parallel to it 

Fit two 3:in. strap hinges as at 0, bend- 

‘one half of the hinge to fit into the 

side, as at O', s0 that the cover will rest 
‘on the top edges of the side when it is 
Josed. The hinge may be bent cold in an 
iron vise, or a base hinge made for this 
jurpose ‘may be bought in any we 
Rocked hardware store 

"The completed chest may be finished in 
natural wood or stained to suit the sur- 
roundings. It should be given three coats 


‘and polished with a soft, intless cloth. If | Many other U.S. Government Positions 
preferred, a coat of good transparent | $1700 to $3400 a Year 
varnish may be applied after the second MEN-BOYS 16 ux 
coat of shellac and the high gloss re- | shore este : 
moved with sandpaper and finished with | stasdyierl "| Fermaneet Ermploymant 
wax as above — Cuanzes A. Kix, 7 Sane Vacation With Pay 

Mail Coupon Today Act At Once 


between cleats H as indicated. Smooth 

tie ta Sate fy eee Aeroplane Drafting 
the betions plas eit sty ae . 

ie einen Heeb oto Room Prin 
beg ee anda cs | |S Blue Print 
side to the bottom and drive screws 

through cleats L into the end. Allow the 
Sad of aide tobe x hte ander gee 


‘aie 


GET I 


ae ee Hos estan at | Qa WANT a Government Job? 


of thin sella each wel rabbed wits | RAILWAY POSTAL CLERKS FRANKEL 
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HIGH SCHOOL 
COURSE IN 
TWO YEARS 


tically all worthwhile 
ions demand High School Grin: 
(BS face of this Bendicey Bet you 
ace 
fan remove it, Let the American 
School help you. 


FIT YOURSELF FOR Aj 
Be cetent cry 

reas eo 
America's leading 
broaden Your mind, and make you 
keen, alert and capable, It is com- 
plete, simplified and up-to-date. It 
cee 
school and meets all requirements of 
a High School training, From the 
pean ons 
ioscnie: 


USE SPARETIMEONLY 
Most people idle away fifty hours a 
week. Probably you do. Use only J) 
one-fifth of your wasted hours for 

study and you can remove your 
present handicap within two years, 
You will enjoy the lessons and the 


‘American School 
Dept 1248" Deenal Ave. & 58th St Chicago 
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Inues of Porvtan Scvenes Mowraty bound in groups of six, making 
{tro volumes for each year. These form invaluable reference books: 


‘Bookbinding Made Easy 


By Austin G. Trinore 


NF 


HE home workshop 
athena Wo do. 
fights In books can 

ickly learn to rebiod 
imaged or worn. edt 
tions and rake bound 

Toss afb, mga 
ines thet wil stegused 
them indefinitely. 

it ue take. for fe 
stance, si months of our 
feverlte—-Pororan 
Sctunce Monruty— 
tnd sce bow eatly a 
found book can be made. 
Iiter removing the cov- 
ers, draw out the wire staples and place 
the issues in the order they are to appear. 
Then separate the individual sections of 
fixteen pages each and scrape the give 
way carefully witha dull Kitchen kai. 

Blake a scing frame of some. pine 
boards small platform with a perpen 
ticular frame at’ goo tide as shows on 
fage 118. Two, three, or four stripe of 
1B, le Hnen shoul be fasene at 

nt ‘datances slong, the. frac}. the 
beer end of each is tacked to the base, 
tid the upper end is ed to the frame 
with string. 

VIEL IN sewing frame in font of you, 
pcs thapactinn Sn the baasbonnd, Ne 
Where the tape Hes scroes te bck ofthe 
sections and make a mark with a pencil 

m the paper at cach aide of each tape 


‘The sections spread fanwise and 
Decked with mann ‘end paper 


Also draw a line down 
across the back of the 
sections about, 34 in. 
from each end. Take the 
sections from the frame, 
place thin boards along 
the sides but not quite 
even with the back, and 
clamp them tight. With 
fa saw cut shallow slots 
at the pencil marks to 
facilitate the subsequent 
sewing. 

Sewing is more casi 
done than explained 
Place the last section 
face up on the baseboard of the sewing 
frame. ‘Thread a needle with a reasonably 
Jong linen thread. With the left hand 
hold the section open—at the eighth and 
ninth pages—and past the ‘needle in 
through the cut near one end of the book. 
Grasp the needle with the left hand and 
pass it out at the side of the first tape 
Carry it back again on the other side of 
the tape, and continue until all the tapes, 
are fastened to the section by the thread, 
Let the end of the thread come out at the 
saw cut near the other end. 

Place the next to the last section on the 


an be bought Se small 


“The finished volume x camped in the 
pro. where ile allowed to tay unter 
‘resrure until the pete dees vboroaehty 
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top of the one just sewed and continue as 
before. When the thread comes out 
through the last saw cut, tie it to the 
thread of the frst section.” The two sec- 
tions are now held together. Repeat the 


process until all the sections are sewed 
to the tapes. 

Remove the book from the sewing 
frame and trim the linen strips 1 in. from 
the back of the book. Apply the so-called 


end papers, which are four-page sections 
| of blank paper folded and pasted on the 

top and bottom of the book 4 in. from 
the sewed edges. 

For a neat job it is advisable, at this 
stage, to have a printer trim the edges of 
the book in his cutting machine. 
next step is to work liquid glue welt 
the back of the book so that the sections 
will adhere firmly to each other. When 


NEN STRIPS! WIDE 


aa) 


nearly dry, form the back into a pleasing | 
convex shape with the hands and with the | 
light blows of a hammer. Let stand for | 

An improvised press should be made of 
two broad hardwood boards with bolts 
at the four comers. Place two narrow 
boards, one on each side of the book, 


with the back of the outer sections ex- | 


tending a trifle beyond them. Lower the 
book and boards into the press and screw 
the bolts up tight. 

‘Spread the back fanwise with a hammer 
so that it appears round and has an over- 
hhang on each side, Glue a strip of muslin 
along the back, rub it well in, and follow 


Save time —erol a hi od estab pool of 


‘Special a. mont 
actical course fn 


Acct TAT 


| 


movementa, Sent free on scone 
ALBERT E. Seticn 
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with two o three brown paper stri 
glued on one at a time. Allow each tod 
before putting on the ne 

‘The cover or case, as it is called, may | 
bemade of heavy cardboard of one or more 
thicknesses and in any of several different 
styles. ‘The covers shown have a back- 
strap and corners of bookbinder's cloth, 
and’ sides of strong manila wrapping 
Paper. Make the case large enough to 
overhang the book about 4 in. at the 
top, bottom, and side. Gage the width | 
of the backstrap by the thickness of the 
book; and after it is cut, put on whatever 
lettering you wish 

Materials for making the case can be 
bought from school supply houses in the | 
smnall quantities needed. Imitation leath- 
er, which can be bought in drygoods 
stores, makes a good covering. 

‘When the ce i male and adjusted 
to the proper position, open the front 
board and apply paste’all over the top 
tend paper and on both sides of the loose 
ends of the two or more linen strips. | 
Drop the board—that is, close the cover— | 
0 that it adheres to the end paper, then 
ope it up and rub the end papers free of } 
blisters. "Repeat the operation on the | 
backboard and clamp the volume tightly 
{n the press (without the narrow boards | 
‘used before). When thoroughly dry, the 
book is ready for use | 


Easy Ways of Removing 
Broken Set Screws 


JF TENTIMES we are confronted with 

the not altogether pleasant job of 
removing « broken set screw. Aside from 
the unpleasantness of the job, it i usually 
dificult and presents somewhat of a 
puzale as to the correct procedure. 

When a set screw, holding a pulley in 
place or used in some similar part of a | 
machine, breaks of, it invariably twists 
off close’ to or even ‘below the surface of 
the threaded hole. If it twists off below 
the surface the question of successfully 
removing it sometimes seems almost un- 
answerable. 

‘The following are kinks with which the 
writer has removed all sort of broken set 
serews without much difficulty and with 
only a small expenditure of time: 

First, if the broken part projects above 
the surface, a slot can be cut in the top | 
with a hack saw, ‘Then a heavy screw | 
driver bit is placed in a brace. The collar 
‘or piece of machinery is heated locally 
with a blowtorch or a piece of hot iron, 
and the screw is backed out while a helper 
taps the work firmly with a hammer. 

If the set screw is broken off below the 
surface, the problem becomes a little bit 
different. With a center punch, mark 
the center of the screw and then drill 
small hole, just a little smaller than a 
left-hand screw extractor of, in its ab- 
sence, any suitable left-handed screw that 

fou may happen to have. Place the lef 
Handed screw in a brace and, turning it 
to the left, force it down into the drilled 
Bole, ‘The st screw can now be backed 
ut if the work is tapped with a hammer. 
If carried out carefully, these methods 
will always prove to be successful in 
removing otherwise troublesome broken 
set serews—H. W. 
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YOUR FIRSTSTEP—The inventor 
should write for our blank form 
“RECORD OF INVENTION 
Before disclosing your invention, a 
sketch and description should "be 
made on our “Record of Invention 
Blank,” signed, witnessed, then re- 
turned to us and we will place it in 
‘our fireproof secret files. We will also 

ive our opinion as to whether the 
invention comes within the Patent 
Office definition of a patentable 
vention, This “ Record of Invention” 
will serve as “proof of conception” 
until the case can be filed in the 
Patent Office. There is no charge 
or obligation for this service. 


Write for Our Five Books Mailed Free to Inventors 
Our Mlustrated Guide Book 
HOW TO OBTAIN A PATENT 


Contains full instructions regarding U. §. Patents, Our Methods, 
‘Terms, and 100 Mec itustrated and described! 
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ad 
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We have Direct Agencies in Foreign Counties, and secure Foreign 
Patents in shortest time and at lowest cont = 


PROGRESS OF INVENTION 
Description of World’s Most Pressing Problems by Leading 
‘Scientists and INVENTORS, 


DELAYS ARE DANGEROUS IN 
PATENT MATTERS 
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Small Bench Punch Aids 
in Cutting Odd Shapes 


SK any watchmaker what his most 

| AX useful tool is, and nine times out of 
wen he will show you a collection of 
punches together with a G-shaped stand, 
the whole of which is usually known: as 
“staking tool,” 

With this design 
inmind, the writer 
made the device 
illustrated, and has 
found it well worth 
the time spent in 

| ts production 
© plunger, 
provided with a 
lamp or chuck at 
its lower end. to 
| hold ‘the punches 
of varioussizes and 
shapes, slides free- 
ly im the sleeve, which is held vertically in 
an adjustable clamping arm, ‘The die is 
also adjustable in a slide in the base, 
When the adjustments are made to 
bring the punch into alignment with the 
proper hole in the die, and the sheet 
stock is placed under the punch, a blow 
struck on the upper end of the’ plunger 
drives the punch through the stock into 
the die 
‘A soft rubber ring is placed between 
the supporting arm and the collar on the 


‘The punch resembles 
ee Miaking tol 


Bae | Eight simple parts are all hat are ed in 
{he contraction of tis handy bench pach, 


| plunger to allow the punch to be with- 
drawn ater it has done its work. 

‘or cutting out irregular shapes, over- 
lapping holes may be punched in rapid 
succession, an operation similar to that of 
a “nibbler.” It will be readily seen that, 
for thin stock, this method is far 
than the usual drilling of holes an« 
out by hand.— 


juicker 


Drilling Holes at an Angle 


FIXTURE 
fern or ; 
rene ot, Wears A for volding 

7 {ets smal” plese 
| 4B / SE 


angle for drilling 
oil holes or set 
screw holes can be 


made from wood 

aioe ne 

i foot piece is 

toitelinticea 

can TTT ter to keep ee 
et ae 


sidewise. In shops 
‘Work ted in jig where even a mod- 
st anal for dsiing: erate amount of 
this class of work is handled, several such 
fixtures will soon pay for themselves. 
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“Patterns” —The New 
Psychology 
(Gonna rom 30 


some mental urge which as to be expressed in 
the course of He in order to bring normality 
and ha ‘Other peychoanalytic schools 
Have selected stil other single mainoprings for 
the human motive power. 

“The one essential back of them all's the one- 
motive dea. Whether that one impulse is be 
ing released, thwarted, suppressed, sublimated, 
orotherwise dispose of explains all of the fre= 
‘quently unreasonable actions of mankind, the 
Deychounalysts urge, as. well as the socalled 
Feasonable ones. ‘They costend that if the one 
Fling motive is deni reasonable expresion, 
that may result in many kinds of mental of 
bodily Wsturbance; eects of “suppressed de- 
sires" 

Prychoanalyais is merely a. procedure by 
which the skilled psychologist may delve 
the hidden, part of his patient's mind, ft 
tale: the “subconscious” of “unconscious” 
‘ind, and discover what has happened to the 
Angle human motive of sex or something ese 
in'that penon's-thoughts, or actions; what 
"completes," “inhibitions” or past. expert 
ences are sippresing or perverting some ex 
Plsive motive which ought to be more safely 
Flea. 
jt Freda iden id not make vce way 
in the scien world without much oppos 
tion and argument. Hope of settling some of 
these arguments by actual experiment was one 
of the Inspirations for the newer behaviorist 
Prglniey of De Watson, «sewpent which 
Wil scarcely twenty years old. "What people 
{ay aboat thempelven evenly aia i 
‘often far from the truth Why not try to dis 
taver the malanpegs of husnan nate, Dy 
Watson asked, by examining what people d 


EHAVIORISM began in the study of 
jel reactions of animals to 


sed, Dr. Watson 
{0 test human beings With 

for example, it was discov 
ered that fire, live animals, and similar things 
ordinarily regarded as dangerous a 


ddo-not cause fear, Only two truly human fears 
‘were discovered in these infants, fear of falling 
4nd fear of a loud, sharp noise. Behavioristic 
ods are stil practically the only ones 
the paychology 


Slab, ded, for study 


on Iehavior 
att human iy find ath 
tore or les mechanial and automatic reac: 
tions to external stimuli, ike an aitomatic 
‘ending machine which always gives up the 
Chewing um when one inserts a penny For 
ined captain in the conning tower, be= 
haviorsm substitutes a competent hut wil lesa 
Automaton, Whatever touches. the "proper 
‘Minulus gets the corresponding result 
"To the argument between the Freudian, one- 
i nspring controling 
ituman actions and the older iden of many suc 
Controlling motives, the experiments of the be- 
ittvioristeand others sem to have provided an 
fnawer. Nether opine Te 
fale to say that human beings are not ruled 
[any one motive or impulse, such as sx oF 
estion. On the other hand, the human 
imind certainly doesnot possess the vast series 
Si complated motives about wich carer 
payehologists 
"The truth seems to be that mankind is 
swayed by more than one fundamental motive 
int only by relatively few, including self pes. 
ervatio, deaire for comfort, hunger, sex and 
fo such things as Dr, Adlets supposed main- 
Spring of sell-espresion.. Present Knowledge 
‘Phot suicent to permit stating even a partial 
lstof these psychological fundamentals, but it 
{spomible toy that they are notso numerous 
faas atone time supposed. 
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As MECHANICAL DENTISTS 
We teach you to 
make rubber 
plates, 
crowns, 
bridge work, 
metal base 
dentures, 

fordentists. 


ingyouareready 
for a job or can open your own 
laboratory, We assist you. 


Big Demand for Ment! 
Mechanical Dentistry is the labor 
tory bench work which the dentist 
turns over to the laboratory worker. 
Master this profession and help 
meet the demand of 64,000 dentists 
for laboratory work. Every city and 
every town where dentists are lo- 
cated offer work to the mechanical 
dentist. We train you in a few 
months in day or night school for 
this uncrowded field—no classes: 
no books—no mechanical experi 
ence necessary. 


Work Your Way Thru Sch 
‘We will help you find a job to meet your ex- 
penses while taking our training And we 
Wwill help you find satisfactory living quar- 
tera when you arrive. 


Schools located in Detylt, Cleetand, 
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What Horsepower Really Is 


lover faster and still develop the same turning 
force or torque. If you did all thse things to 
the one-horsepower motor in the fve-ton truck 
wwe were talking about, you'd make it go up the 
Ti faster all right because the motor wouldn't 
be a one-horse motor any longer. ‘Maybe it 
would be as much as two horsepower. Lots of 
tuto motors rated at ninety toa hundred 
horsepower today have no bigger cylinders 
than the forty- and fity-borsepower cars of 
years ago, 

T suppose that's why they rate gasoline 
motors at a certain horsepower at s0 many 
revolutions a minute,” observed Joe. "Do 
those ratings tell how fast the motor wali ran?” | 

“Not at all,” Gus explained. All motors 
wal ur ver faster than the rate at whch 
they develop the most horsepower. Only, when 
the motor speeds up beyond that point, the 
turning force drops off 90 fast Uhat the horse~ | 
Rerezpes down I he romnng afoot race. 

fou get going about so fast and when you try 
torgo-any faster the muscles in your legs won't 
put any push into your feet.” 


(PHEN that explains why diferent carsbave 
different. gear ratios,” Joe commented. 
Each one 
‘motor run at the 
the most amount of power 
‘That's how they ought to be geared,” said 
Gus, “Actually they're not. It's a sort of a 
ompromise inmost casen. “Most everybody 


‘2 gear ratio that will let the 
‘where it will develop. 


Sad pall thro te oe id 
pong without silting You can't have your 
Calan eto, Jom 0 i ae Bave be 
‘made for people tco aiy to shit gears, the 
manufacturers have to gear ‘em lower than the 
{rat point for smooth, eany rang, maximum 
teed, and best gassine ‘economy "on evel 


jaybe that's why some of the cars are 
Tourspeed “transmissions,” Joe sus 


00 lazy 


stuin 
rested, 

“Sure, but if a driver i 
threespeed transmission, putting four speeds 


to shift a 


fn the box fan't going to cure. him,” Gus 
grumbled. “Areal four-speed, transmission 
‘would be ideal, but the ones they're fitting now 
are geared so low on high they really amount 
toa three-speed outfit with first speed reduced 
to an extra low gear that isn't any use. 


FOULDN'T that extra low first, if you | 

ad it in a. bundred horsepower eat, 
ime 1 ple ity pas of Bas” Jo | 
{tked, agin picking up the specications oft 
Car that bad started the discussion. 

Tt might if it were low enough and you 
loaded the cae with pig lead to give it traction,” 
| said Gus, sweeping the crumbs of the tablet 

lunch Lit. No matter how much power 
ot or what the gear ratio i, you can 


you 

fet only 20 much pull before the back wheels of 

the car begin toslip. It sure would take a lot of | 

| weight to make two rubber tires grab the road 
Tike four hundred horseshoes!” 


AVE you some motor 
| car problem that is eau 
2 trouble? Gus and Joc 
will be glad to answer any 
reasonable question on the 
subject of automobiles. 
Simply state your questions 
ina letter to Mr. Bunn ineare 
of POPULAR SCIENCE MONTH- 
LY, 381 Fourth Avenue, New 
York, N. 
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Sharpening lawn mowers on the Fo 
Bectraveen Lawn Mower Sharpener it'k 
wery profiable ‘Youcan start at 
me in spare ime tthe tin 
farage of anywhere.” Very little mpace 76: 
fred, "No stock vo carry. 
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INFRA-RED RAY LAMP 
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Why Suffer Needless Pain? 
It you or sumneone ia your home has, trubiewsn 
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Our Book on Infra-Red Rays 
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| and a comps of assistants, conducted antiknock 
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Better Fuels for 
Better Motors 
(Conte from ut 0) 
by the cracking process has still other charac: 
teristics 


‘The qualities of gasoline of most importance 
are its’ volatility, the ease with which it 
‘vaporizes, and its tendency to produce knock- 
ing. Gasoline engines designed up to a few 
years ago were built to compress the charge 
SX mined pin and as toa high a premure 

&s posable without pricing knocking rom 
ordinary distilled gasoline. ut the eficiency 
fof a gasoline motor rises rapidly with increases 
in compression, Automotive engincers have, 
therefore, long sought a means of eliminating 
the knocking tendency so that still higher com 
pression could be used. Curiously: enough, 
‘many types of cracked gasoline show a distinc 
fantiknock tendency. 

Experiments conducted at the Massachu 
setts Institute ‘of Technology, Cambridge, 
‘Mass, (P. S. M., Feb. "29, p. 08), have shown 
exactly what takes place within the walls of the 
motor cylinder during a normal explosion. Ob- 


[SSTEAD of burning in this onder and pro 
raion, Rnching char ery 
explodes "The knock i caused by the improper 
tptming ofthe charge of gun and st Poe 
flame front, which starts at the spark pl. 
vances with lightningice rapidity through 
the ‘entire charge and therefore. ste 
Decula focal high presure eect and vibra: | 


Dating the tendency to knock. One is to adjust 
the proportion of straight distilled gasoline » 
that the fuel will have the best possible natural 
Aantiknock qualities “Another way st, shape 
the contour of the explosion the 
cylinder —the cavity in the cylinder head into 
‘which the fas is compressed —in various 
Culiar shapes so that the Mame of the burning 
change fs prevented from spreacling too rapidly. 

"The thind method has been to add sors 
‘other chemical to. gasoline to contro! the 
rapidity with which it will bum. Many : fer 
‘ent chemicals. have a tendency to” reduce 
Knocking. Tosine is one, ethyl iodide another. 
“The best 10 far discovered is tetra ethyt lead. 
Most of the other chemicals are unsatisfactory 
because they are too expensive when used in 
the proportion that will produce satisfactory 
results, Some ate erratic fw action, 


FOR more than a year Charles F. Kettering 
chief of the General Motors Laboratories, 


experiments which Ted’ to. the discov 
Ethyl gasoline (P. 8. M., Sept. "29, p32) 
sought to produce an antiknock fel by adding 
‘chemicals to the gasoline. ‘They tried iodine, 
falling steam tlm, And each attempt 
lure, or only a partial success, 

Kettering suggested the use of lead, which was 
about the last thing chemists would ordinarily 
fegard as helpful. When a fluid compound of 
lead was added to the gas, it knocked worse 
than ever. Then, Kettering reduced the pro- 
Barton om one percent oa af oe percent, 

Knocking diminished. ‘The proportion was 
cgi ts coe da one percent The kncding 
Aisappeared entirely. 

“Tetra ethyl lead, jsonous to 
‘uman beings or animals if inhaled, is ab- 
solutely harmless to any part of a fasoline 
motor. In cheap gacolines there are impurities 


Are You Afraid 
to Face the Truth 
About Yourself? 
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how miserably 
fallen below what others 


hes has 


outit. The 
“tittle man finds 
an excuse for his 

lure and. does 
nothing. “What. are 
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‘which cause corrosion to the jon and steel sur 
faces, When tetra ethyl lead is used with such 
asolines, corrosion may result, but if it does, 
mircopeiaer oe pees rene | 
of the gasoline Contnaed ow puce 140) 
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Here’ ’s That Long-Hoped-for Handbook 
For Your Home Workshop 


Planned, in response to many requests, under 
the supervision of The Home Workshop Dept 
of Popular Science Monthly to meet ad- 
equately a widespread need. 


It Will Show You How to 


Be Your Own furniture builder—electrician— 
radio expert—painter—decorator—toy maker 


model’ mechanic—garden craftsman—metal 
worker—boat builder—and general all-around 
construction and repair man. 


With the Expert Help of 


THE HOME WORKSHOP 
MANUAL 


A.singlecolume encyclopedia of plans and methodsof 
construction and repair giving practical directions 
for making scores of useful and beautiful things. 
9 the book you've always rea you dla simply dee: 
det es dang Caperey ol toaefbe of eetietipca ve ates cough a Seng, 


and s scores of others you can easily do with the proper directions. Put this 


mndbook in your tol chest for quick reference follow is plans and directions we 
rea 


eee naan ste oa Sorta mae eT 
te Gia edhe td acs wk teed wee 
Re cba Gmat o arege wa tec 
Paenat e bared bye ete tines 
Faro eer core? ce cree ea 
Beaten oe ene ey ese ae eae 
eet acne thd par at aera 
Sare N tency ee mee 
por eba preted 
ey eet or 4 
OT ea ™ 


Never before have so many plans and 
directions been assembled in one volume. 


‘The, scope of The Home Workshop Manual is really amazing. It is 
hard to'believe that such a great variety of things to make can be 
covered in such complete detail until you actually see the book and 
look through its sixteen big sections. Bur once you have seen for your 
self whae a gold mine of eas it is and have worked out for yourself 
some ofits plans, you will readily admit that itis the most helpful tool 
in your whole kit and that ie will be worth many, many times its come 
to you. ‘The sixteen sections cover 


1, Balding Fing Furniture by Mand 
(edn 


autos nr 
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at i 
oaee {urement to Make for Your 
E Becomtive Meal Work 16, Bete Hanne Workshop Methods 


You Will Get One of the First Copies Printed 
~-for FREE Examination. 
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| never by the tetra ethyl lead in 
ly perlect motor f 


2 theoreti 


sbtain fal speed or full 
rapes compared tk th sb 


NPE aechnes with hich the bert ge 


‘Trlipstn i vapor war shows © 
se dering the endurance fight of te Ney 


areterdy “bared by thegh text gine 
soonest ‘et 
eg opine pd 
Renate siete ect 
hod of ina rey ae 
Beat 2 St eters 
| oll oa sagscacet ae iasaey 
ee nd 
It is entirely possible to produce a motor fuel 


consisting of a mixture of distilled 
cracked ‘gasoline, and, perhaps, tetra til 
lehier ‘percentages. of 


lead, ‘plus. relatively 
‘heavy, hard-to-vaporise fuel, The resulting 
| mixture may give excellent results as far as 
| Knocking is concerned. Yet it will be very wn- 
salisfactory for ordinary use in an automobile, 
The relatively smal percentage of high teat 
quick-vaporizing. gasoline may give, no 
‘cary starting, but the heavy dregs of fuel that 
de ot vaporize wil cause exces rank cae 
ilution ed 


frequently citi per and inaciien to 
tendency to cause crank case dilution it may 
‘alto contain an excestive amount of sulphur oF 
other deleterious impurities eft by carla 


‘refining methods 
Mader developments in he proton of 
better motor fuels have made posible gest 
advances inthe design of gasoline motors 
Engines made today use compreasion ratios 
fiat nee omar impo, ora hat 
Inmpractcal, just a few year ago. 

"The development of the automobile 
aby, ahaa reached the pot 
no further improvements may” be expected. 
Chemists will produce stil better motor fuels 
fd these, in" turm, will make possible the 
| development of still more efficient and satis- 
fctory automobile motors. ‘The automobile 

of ten or twenty Years from now may 

{indeed eso far advanced that present ones 
will appear crude by comy mn. And in this 
| dUvance, one ofthe most important factors wil 

tenew and improved gasolines, 


Cleaning Concrete Floors 


NN EFFECTIVE cleaner for removing oil 
‘ad grease spots from canerete driveways 
and “garage, foots is tFsodiampl 
Smar in appearance to common table elt 
We the iprete, horny, then ap 
‘chemical evenly over the spots and let it 
‘and for several hours Thea serub the con- 
rete with a sf brash and wash it off with 
wate: 
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New Help for the 
Hard of Hearing 
‘Cota om at 
and uncompromising to the hard of heating. 

‘Dat ave there no tnechanical or other ads to 
deniness? Counties ear devices have foded 
ihe market in recent times “A committee of 
Imei en opined seer Yas gy 

American Feeration of Organisations for 
the Hard of Hearing found that ofthe seventy 
five instruments ofered for aso the olf 
foned hom was best sulted for some stages of 
tac, Nembroncs replacing the exis, 


all have their advantages. But they have 
their dangers as well, and should not be used 
jut the endorsement of an ear specialist, 


RECENT field which as been opened is 
{hat of the *teletactor,” an invention of 
Dr, Robert H, Gault, who has been working 
tet the ausples of the National Research 
Council, “Following out the Uhery that bea. 
fog, in tne last analysis, is really only Teling™ 
(the ear thrills to sound waves fasta the boy 
to waves of ie evhasevelved an in 
Sstrument ‘whch, vibra eu 
enabled many’ to di 


tients finger th 
trations caused by words 
sch tet that they can understand whale 
Mores without even aceing the speaker. 
instrument has increased the eftiency of lip 
readers tility tomore than 100 percent. Tn the 
deal, Ge touch center develops and invades 
he deaf havea sense of Vi 


ferentiate the: 


b 
whic the fel trough the foe 
het aid for the deat is the ‘voice pic- 


‘a graph ois own voice ‘sereened. a 
febusly with that a hearing person 
the samme words, The deal person tt 
Tear the control of his own invleetions, 
slog ald in ip reading 
The importance of lip reang for the hand 
of hearing and deafened cannot, be overest 
mated, Tt isa real salvation, and not as dit 
ne might suppose. ‘There are only 
io master to lip- 
ib speech. “Although developed in 
in private schools, lip reading now is 
‘aught in public evening school classes in about 
fifty cities in the United States, 


WITH, the advent of the takes, many of 
the hart of hearing sent petitions to 
Hollywood begging directors not to abandon 
entirely the silent pictures. In answer to these 
tntreaties several theaters have installed spe- 
cial equipment that enables the deafened: to 
hear nearly all of the new sound effects. 

ut such attempts to salvage the pleasure 
vehicles of the modern world for the hard of 
hearing are in vain unless the sufferers are 
willing to face the facts oftheir condition in an 

snminded way. ‘Some time ago T suggested 

‘possibility of a rest cure for the tired or 
inflamed ears in much the same fashion that 
wwe prescribe rest cures for sick eyes and 
tmusles, "The lack of completely soundpro! 
rooms, however, has forestalied extended 
eases imi diction. One thing te hard ot 
heating should always remember is that any 
aeneral debility always attacks the weakest 
‘Organ frst, For that reason good health should 
be one of their greatest concerns. 

‘Miss Estelle E, Samuelson, in charge of an 
advanced clase in ip reading at Columbia 
University, sid recently: Hearing people have 
1o idea of’ the misery which comes from the 
uncertainty of knowing what others are say- 

When we learn to read lips, however, we 
are brought back to the normal world.” 

"The normal world! That is the rightful 
heritage of every individual, and not_until 
parents and educators codperate to the fullest 
extent can deafness be prevented and dam- 
aged hearing be improv 


‘lectric amplifiers, and similar contrivances | 
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sie, N. V., and Hyde Park, a few miles to the 
orth, were focal points of the most scientiic 
ice yachting in the East, but the sport has 
Vanished there because ice breakers keep the 
Hudson River “The center has shifted 
to the north and south Shrewsbury Rivers in 
New Jersey and to Pleasure Bay in the same 
state, In the Middle West there are fewer ice 


a splendid example of the devoted ie yachler 
of his competitive spirit, Past 

sixth year, he has been 

testant since 1872. The Commodore has spent 
virtually all of his adult life striving to, win 
the Ice Vache Challenge Pennant of America 
Up to date it has remained with the Hudson 
River boats, although the Shrewsbury River 
craft have finished a close second many times, 
the Commodore's boat having. just failed 10 
peasy, jon several deasions. At seventyss, 
¢ atll hopes to sll the winning boat. 


HILE the most elaborate speed yachts, 
‘constructed ‘with selected lumber, sails, 
‘and ‘ittings, may cont as much as $1,200 10 
‘$1,800, the expense of building an ordinarily 
oud ice boat i moderate. Any man with fair 
Sill in the use of tools can build one, though 
Of course specialized knowledge is required to 
design a pennant winner, The art of sailing an 
lice yacht, howeve 80 easily acquired. 
Piloting craft at high speed along a river 
scarcely a ‘mile wide demands the utmost 
sill, and yet so well does an expert have his 
‘raft under control that he can, as a rule, 


round a stake within six inches of it. Tt is not 
‘quite true that any one who can sail an ordi- 
fary sailboat can sail an ice ‘To know 
just when to jib or go about in an ice yacht and 


fet the mont distance out of her 
{kes practice. Mecause there is lesa resistance 
to turning on the ice than in the water, an ice 
yacht spins about much more easily. Hence 
ine shape of the sal tends rather toward 
height than width, "For the same reason, the 
sailis Kept close hauled. If the sailor lets go bis 
Sheet and allows his boom to swing out sang 
iefore the wind, as he would in a sailboat, he 
ind Hiei pining about in cies 
Xho fhe trie 10 ge about toe rapidly he wi 
spin'around with a jerk and likely be thrown 
from his cockpit. 

"4 


BUTE ceyacht i witha anextraordinas 
safe affair. Elderly men who have 
lowed the sport all of thei lives say there is 
little danger. Few are ever seriously hurt. 
One may have a bit of skin scraped off by 
being thrown out on rough ice, or may suffer 


‘a few bruises, but there are few instances of 
broken arms or les on record. 


"The only situabon that causes real anciety 
fs that of an ice boat runaway at a race. Ina 
sudden flaw of the wind the crew may be 
{thrown out and the yacht left without 
master, The craft darts hither and yon on the 

any one who, gets in the way 
And i ich. Occasionally, 
fefore it can be controlled t smashes up several 
other boats and knocks over a dozen. 


Sailing Faster Than the Wind 


(Continued from pase 


iron, but these were supplanted by spe- 
cally constructed soft castiron runners. 
After a time the four-runner box boats were 
succeeded by triangular-shaped affairs of 
skeleton construction. 

The improved design of the modern yacht 

volves a groundwork of two picces—a 
center timber and a crosswise runner plank, 
‘The center timber, on which the mast is 
stepped, runs fore and aft, its forward part 
constituting the bowsprit and its after 
holding the box for the helmsman. 
runner plank tapers toward the ends, on which 
the runners are placed, The center timber 
rests upon the middle of the runner plank at 
right angles, and is attached to it by a gum- 
‘mon iron. ” Stays secured by turnbuckles 
‘ead from the ends ofthe center plant to the 
runner plank, ‘The mast is secured by shrouds 
leading down on each side to the runner plank, 
‘and by a forestay leading to the outer end of 
the center timber. "The yacht rides on the 
runners and the rudder, the latter extending 
down from the helmsman's box on the after 
‘part of the center timber, 


THE fst yacht of this type on record was 
constructed. onthe Hudson. River “by 
Faward Southwick of Poughkeepsie, N.Y. i 
1A although be made runners of ordinary 
skates. From that time on improvements 
twere made steadily. ‘The Zell, the largest fee 

aleve egatacted, waht 18 

john ‘A. Roosevelt ‘ofthe Poughkeepsie 

chub, Tt was irty-eight feet long and carted 
1,070 square feet of sal. At present most lee 
yh cary beat "Chee hundred andy 
Sure feet of sa 

‘After. the Civil War acientie_ prin 
ware cuba ke nak Socrerecson ost 
R79 the Robert Scot, built by Herman ‘Relyea, 
the pilot of a. river steamer, defeated the 

i, which cried twice asc sal An 
important improvement lay in. stepping 
mast forward of the intersection of runner 
plank and keel, thereby making the center of 
{aileffort agree with the center of hull balance, 
‘Thereafter the tendency was toward smaller 
yachts, because they were easier to handle 
Xd did not require as thick fe, 


NOTHER addition to efficiency of design 


was the disovery of how important wind 
resistance i ing down the speed of 
Cute As.0 cousstuete ets ba on foaner 


planks and rope rigging were by wire, 
Teducing resistance considerably. When the 
iirger boats of the early days were sailed 
crew of five OF more was required, “One man 
‘usualy clung to the shrouds at each end of the 


then the pressure on the yacht would often 
lift the windward runner with its burden of 
‘two men high above the ice. 

Tr the actual construction of an ice yacht, 
the essential are to make the bat ht 
‘and strong, with a runner plank of consideral 
Clasticty and a sail area proportional to the 
Size of the boat, “Some owners carry two sets 
ff runners—a. sharp V-shaped set for skim- 
‘ming over hard ice, and another more or less 
dull set for use on soft ice. The canvas should 
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A Revolution in Plumbing 
(Contd rom poe 72) 


{for it can be drawn through walls and parti- 
Sian comaeh e ies 
Sunt aati Daerah 
| Sater ey ie cena 
Ete lee 
Se te et 

While supply pipes are always filled with 
minature aera alte 
mites ens ire eee ate 
| Seortkee arenes meaty 
| Seaterieas a eect arc 
feast Apt, ie'hete tee 
oracle Sint cee cee 
Ek Ste et a hae 
artaenl facut iti 
pee plc ata 
fer Bidet ty a 
Sn eecalea 
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HILE the quality of fixtures somewhat 
determines the cot of a plumbing system, 
rice Ws afected even more by the des 
and layout; and by Ue abe 
instance, there ae bathroom 
hove aid the Mitchen fe 


j center, each 
| mst fe! provide, with teow ‘waste and 
| supply tins: but while the water supply pipes 
Sule caries sayin Go watepios weet 
| tk eral rom the el." Mu fata 
thus be required, with a correspond 
| charge for labor. iy’ putting the two bathe 
| toons side by aide above the kitchen one line 
Of wnate and water pipes will serve forall three, 
and conte willbe greatly reduced. Thus 
| economy in a plumbing system demands that 


| Sin ipétestor and dec 
eau rey. singe 
andthe develpment othe negra 


wndry, home laundry equipment is not so 
| prevalent i was few yeas ago. ‘Many of 
the new houses have but one laundry tub, 
hich Ts combined ‘with the Kitchen 
isis a deep compartment at one side that 
can be covered with a metal plate that serves 
+ adrain board. In another form the kitchen 
sink is combined with an electric dishwasher. 
‘This machine is not only practical but a marked 
aver of labor, for at the end of the washing 
the dishes are'so hot that they dry by them- 
selves and do not need wiping. 


| NO PLUMIING system is complete with- 
‘out an ample supply of hot water, and the 
favorite source isan automatically heated stor: 
‘ge tank. The stl fuel is fas, with coal or 
Kerosene vl a alternatives. Duting the cold 
season the steam or heating plant ean. do the 
‘wore, arnall eylinder being attached to the 
‘uta of the furnace and so connected that i 
{is lled ‘with hot water fom within. Tt con 
{ins a coil of copper pipe connected. to the 
Morage tank, and the circulation established 
wil provide all the hot-water needed. With 
fn ail-burning heater this plan ean be used 
the year ard a device’ attached to the 
| hoseér preventing it from reaching a tempera= 
{ure it would warm the radiators, but wale 
{e"Sutilent to supply hot water. So Ute oil 
| i consumed that the cost nelle 
A’ plumbing system that is poorly designed 
or installed is considered to be s0 great. & 
‘menace to health that progressive communities 
tre adopting. codes. specifying. the designs, 
faterials, and methods that are considered 
Sie, In'distrcts that have not taken suck 
Action, safety can be assured by following the 
Files ‘which ate lac down in a pamphlet issued 
by the United States’ Department of Com. 
mere under the tile of Recommended Mini. 
tum Requirements for Plumbing. This set of 
files can. be" obtained for thirty-five cents 
from the Superintendent of Documents, Wash- 
| ington, ‘D.C 
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Shall Speed Laws Be Abolished? 
ned from pate 


forthe country as a whole, the increase was 
{weaty-aine percent over 1924. The diference 
is largely expla 
fatalities in 0 

3 secondary pect of the situation revealed 
tyr, Dubin we that speting pray 
an indulgence of the younger and more 
‘enturous generation of motoriste, His figures 
Tor New Vork State sbowed that flteen percent 
of the junior operators who became involved 
{in automobile accidents caused a death, while 
othe more esperienced drivers thus involved 
tnly'three percent caused a fatality 

‘Qn the basis ofthese facts, the Commissioner 
of Motor Vehicles has severely restricted the 
licensing of junior operators in all sections of 
New York State. Asa result, the number af 
deaths from accents in which junior operators 
figured has been redoced from fifteen to seven 
Percent. An analysis of these accidents shows, 
cidentally, that reckless diving or speeding 
vas presen in virtually every cae 


Ingrance expert's fat and Sues 
demonstrate conclusively that no soliton 
ofthe speed problem is possible without taking 
the nfety question into acount 

‘Mach can be learned, in this connection, 
Sram the exprece of der forms of rane 

tation which have grappled with the same 
{ate problem. ‘To find out bow the railroads 
‘aonsider the problem of speed in relation to 
SSfety, and ‘whether railroad ideas might 


profitably’ be woven into a solution of the 
Automobile 


roblen, we consalted J. 


the following significant statement: 
"While the principal factors in satisfactory 
transportation are safety, comfort, 


Fegulanity, and speed, the safety and comfort of 
pamengers and regularity of service cannot at 
fy Une be sutnnated wa dere for sper” 
ilroad speeds, be told us, have not been 
Jncreased materially for the last thirty years 
Recent emphasis on the effort to bold and re- 
‘apture dwindling passenger revenues has in 
‘lided speeding up of the service 
“The railroads have spent millions of dollars 
gu puch improvement as beavier al, stone 
ballast, changes in alignment, elimination of 
curves, more and longer passing tracks, and 
‘ew systems of signaling, Including automatic 
train stops. They have bought new, heavier, 
and improved equipment, permitting more ex 
tensive operation of alltel passenger cars 
Tn some Instances these innovations have re- 
sulted in faster schedules, without sacrifice of 
comfort or safety. In addition, a number of 
railroads have organized subabdiary bus lines 
hich sometimes replace train service and 
iminate stops at smaller stations. Every stop 
‘liminated means faster schedules without an 
{increase in operating hazards 


* AT THIS time, however," continued Pelley, 
1a it impel ort sccurely 
far the move for greater a 
carried on the railroads. 1 believe it is safe to 
predict that no revolutionary changes will be 
‘made in the near future, since itis well estab- 
Tished that unless conditions are ideal speeds 
greater than sixty-five or seventy miles an 

our are not comfortable. 

“But it must be borne in mind that any 
measure of speed of traine with safety is pos 
ble only because railroad trafic és controlled, 
cobedinated, and directed by skilled and ex 
perienced engineers : 
Sperating under definite, comprebensive, and 
‘uniform rules. That personnel is greatly aided 
bby modern signaling and a multitude of other 
mechanical devices which to a large extent 
remove the danger of failure in the human 
dlement.” 


‘There is the rb so far as automoilespeds 
asco, thera wh the est 
Sd latest equipment obtanableopernting ox 
‘xchisive raghtof-ways over. perfecly. level, 
Snooth steel sal fnd' that they” ‘cannot 
perte tains at spends of seventy oF even 
epive mics an hour so that they wil be 
comfortable to passengers and give a reasonable 
funrante of safety, how ca higher speeds 
{han that become ‘commen for auton 
tearing? "The only factor that would, make 
them posable would he highways the (ype 
aed ent Wilander 
ut these wouldnt, amount 
to practcally monthly paved. Talend” 
ehbetwayn” tn fact, thle element of in- 
proved roads cua in very dacusson of the 
[ito speed probe, 
"The fist plan, then, in Porvan Scunce 
Manerty's Speed with’Saety Platform ia 


Suto industry that the 
{en and occasionally enforced accomplish next 
{o'pating The ble nok tha there ae 
ves, but that the speeds they’ provide 
always are set ecording to some afbltrary 
limit which “hardly ever takes actual road 
condi, int coset. There ax 
int number two in our plan, we propone 
{holt ofthe speed laws as how written, In 
place of these laws exhatative texts should be 
{nade followed by the posting ofall oa with 
the speed at which trae must travel. AC the 
teginning of ' Jong, straight stretch without 
intersecting roads, for example, sign should 
te posted specifying whatever ate high speed 
tests have shown to be sale. This might con 
exivably be forty ty sty o ven 100 mien 
Ber hour. At the end! of the straight stretch 
There should be another sig with another 
posted speed found suitable forthe curving 
trade at the end ofthe straight stretch, and 30 
tn, By ponting the highways, as sugested, 
‘ith scientifically igured speeds, ‘matorits 
‘would not be tempted to exceed the limit as 
‘eda Peat out hy President Mie, ofthe 
lye Overland Company, speaking from the 
Joint of view of the automobile manufacturer, 
{tod by De. Dublin, represeating the insurance 
inosine, passing cars is one fritfl source af 
secident. "Thus we Pre cin number 
the, that cars be prohibited to. pass each 
‘ther or even to attempt to do $0 when pro: 
‘ceding in he same direction, 


FE would be no chance to enforce this 
if cars were allowed to 


Fete teal forthe arial seth of rod, 
Hence, point umber four would make it 
{egal for any ear to operate on the road at Tess 
than the posted speed. Obviously, if the eat 
stead is traveling at the legal speed limit and 
that fmt fe known to be just a high ae saety 
wil permit, therein incentive to pass the ear 
infront. 

‘This suaxestion, by the way, fs not as novel 
asit may seem. A motorist who, for instance, 
Sttempts to deve from New York City to New 
Haven, Cona., on the morning of the day of @ 
big Tootball game at Vale, il find himeet ine 
Structedoften “none too" gently—to. keep 
‘moving.” Likewise, anyone tying to saunter 
In his car up or down Fifth Avenue, in New 
York City, during the rush hours, i key 
Tecome the unhappy recipient of ticket for 
locking trate om 

Point number five of our proposed scheme fa 
Tegal complement of pints tne and our 
Andis, moreover, Won on gue 148) 
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Shall Speed Laws 
Be Abolished? 
(Conner pe 146) 
scietically justified. 1t i a recommendation 
to Tegulate the distance between cas im ac 
‘ondance with the speed at which they ae 
trvelng 
Th this connection, too, scientific tess should 
be made to determine jst how fat apart cas 
Should travel for mashyum safety consistent 
aha rommable wee of the wool at vetoes 
"The prescribed distance between cars 
te posted along with the speed, snd 
frould naturally change with each hte nthe 
{peed rate. Every car woold be compiled to 
Maintain the legal datance between self and 
the ear abead—to more, mo 
Finaly, point number sti based upon plain 
coumson fae. Beary cat a estos ine 
Jrars oi; sora be carealy Napected 
yas od, S coral & 
Tiecoe ko bares ir telnet muted 
intervals {> make sure Uhat is in proper 
‘Dechanical condition 
‘We are convinced that the foregoing plan, if 
cari out, would greatly increase the er 
‘totoring sped over any given route, laredy 
timinate allo the prevalcatsourcesof accident, 
{ind id motoring oie most annoying features’ 
It would curb the road hog, either train or 
rule out the dawling incompetent, and afford 
the sane and reonably experienced drive the 
Iegitate privilege of taveing as fat as 
seletyaccotcally permite. 


Te would, in bei, restore the joys of the 
highway to all those who are entitied to ther 
Kill Insect Pests with 


Short Wave Radio 


LIES, cockroaches and orchard insect pests 
Killed by radio isa new marvel announced 
ty the New Jeney Agricultural Experiment 
Station at New Brunswick, N. J. Recently 
Dr, Thomas J. Headlee, entomologist of the 
station, demonstrated. bow insect placed in 
elas tube and exposed to powerful radio 
faves from a higitfrequency. transmitter, 
Ged in x few moments. ‘The short waves, of 
twenty-four” meters wavelength generated 
beat within the bodies of the insects ad killed 
them. The experimenters say that eventually 
radio may be used to fight insects in orchard 
find feld-and perhaps in the home, to, 0 
slay fies and other pests 
such experiments have already been 
made eaewbere’ was receally revealed. when 
the Federal, Radio. Commision ordered 8 


7 

raion rated static and inetd 
Broadcasting reception, Seven- sate 
transmitters with which this concern claimed 
success in eradicating fruit insects at Cash 
mere, Wash., and claewhere, have been ruled 
by the commission to come under regulations 
for broadcasting stations. 


Search for Inca Gold 

[NCA gold, believed to have teen hidden for 
nearly four centuries, is being sought in a 
hhigh pass of the Andes Mountains, just north 
of Peas the reat of recent scien 
"a party of prospectors. A cave con- 

taining ecient hs aed an Toca Hot 
symbolic of the sun, sugzested that the region 
may contain the ‘fabled gold and jewels, 
valued at $15,000,000, which were collected to 


goldand jewelsina mountain cavern. Near the 
[Pass where the cave was discovered, the Inca 
‘warriors fought one of their greatest battles 
four and a half centuries ago 
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‘or apparatus of radio trans 
mnitting ‘and ‘receiving. A’ complete 
course in radio operation in a single 
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De. Hibben also studied autumnal colors of 

foliage with the same instrument 

| While this expert was finding the way the 
colors were blended, others have been tracking 

fiown the source of the colors themselves. 
‘Copper and iron, pigments and optical ilu 

sions™these are the stuff from which birds get 


bird literally carries a coat of metal on its 


back. And the blue of the familiar bluebird is | 

‘an illusion, for the bird is really orange. | 

| "Chemists have succeeded in analyzing very 

| few of Nature's colors. It takes so litte pig 
ment to color a bird, for instance, that by'the 

time they have removed the impurities from 

the color there is little let to analyze. Tut 

| they have beem able to extract metallic copper 

| from taracin, the rdsh-parple color of sch | — If f 

| scan ink as the Tournore and the Cape 

lory. These birds fade to. pale piak in t 
fain, but their color returns when they dry 
‘The only green pigment known to exist fn bind 
feathers, found ia the plantain eaters, contains 

In the vegetable world, a pigment that has | 
been isolated, crystallized, and puried iscaro- 
tin, the carbohydrate substance largely re 
sponsible for the yellow colors of 
age. They have found 
substance, chlorophyll, 
Sumer tints prt tars red inthe all be: | 
Caine of alcohols produced by fermentation, 
| pethaps much as alcobol colors a drunkard's | 
| hose.” Most of Nature's pigment colors are 
| traced to “lipochomes” of fatlike substances 
| producing red, yellow, or greenish ues, and 

melanin” pigments giving darker tones such 
as black, brown, and gray” 

Hut some of Nature's most striking colors 
fare not due to pigment alone. They are real 
‘optical illusions. ‘Thus the bluebird owes its 
color to an orange or brownish pigment in the 
feathers, plus a surface layer of colorless trans- 
paren cele that act ike las prams and give | 
by diffraction xn outward appearance of hive. | 
| Mont birds with green plumage derive the col 

‘ing from yellow. orange, or grayish pigment | 
| ‘with’ ‘coating of the same refracting bodies. 


Beer 5,000 Years Old 


THAT sort of beer the Pharaohs drank, 
whether it was light like Pilsener or dark 
like Manchner, has been determined precisely 
hyy Prof, Johannes Groess of Berlin. ‘Taking to 
his laboratory a consignment of Egyptian jugs 
‘and bottles dating as far back as 1,700 years be 
fore King Tut, sent by H. E. Winlock of the 
Metropolitan Museum in New York City, Pro- 
fessor Gruess subjected them to severe analy 
sis. The jugs were found in tombs, and orig 
nally held liquors supposed to speed the Kings 
‘on their journey to Paradise. ‘The liquor had 
| long since evaporated, and nothing was left in 
the bottles except dried yeast deposits. An ex- 
yeasts, Professor Grucss was 
ine the special 
totic held fret the starch gras ced with 
| the yeast deposits. If the Pharaoh was ad- 
dicted to wine, it could be told from the pres: 
‘ence of acid crystals in the bottle. 

Apparently the Egyptian brewers and wine- 
‘makers were not bothered by excessive cleanli- 
fess, and did not strain their water. Twigs, 
Heat fragments, water weeds, the wings and le 
‘of insects, and even desert dust—all were di 
‘covered by Professor Gruess along with the 
‘other ingredients cf the jugs. But they were 
fareful about their yeact, the professor claims, 
for their cultures have kept pure through 
thousands of years, 

“The professor's anal fale to find ev 

the use of distilled liquors among the 
Egyptians 
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Meeting Emergencies 
in the Air 


« 


cool before reaching the ground, when there is 
kelihood of a crash 

‘Only once have 1 had a motor catch fire. 
‘That was enough. A new Fokker pursuit ship, 
with a Mercedes motor, had arrived at our 
army feld in Macedonia. AS test plot, T tried 
cout, It could zoom like a rocket. I climbed 
it to the ceiling, aver 15,000 feet. With the 
motor hot cane down limping the engine 
‘on and off tokeep it from fouling up, As gave 
Cone shot of the gun, black clouds of smoke 

‘streamed from the engine. The car 
had ignited. ‘The motor was aflame, 
10,000 feet in the ar. 

"The first impulse in such an emergency is to 
shut off the engine, ‘The opposite should be 
‘done. T cut the flow of gas atthe tank, 

‘open the throttle, and dove. In an i 
racing engine had sucked all the gas from the 
‘carburetor and the fuel line. ‘The rush of wind 
‘past the plunging machine snuffed out’ the 
Hame. “At'the end of  thousand-foot drop, 1 
leveled off. Cautiously, I opened the fue! lin, 
The motor caught bold, sputtered, roared, 
‘The fie was out; the danger over. 


T®,SQME ces ia beter sie tip than 
to dive ifthe motor ignites. A seep al 
bows the smoke and fame away fom the 
Eockpit and Keeps the machine itselt from 
Gaicking fire. In a pusher plane, withthe 
feotor and propeler’at.the rear, the ship 
Should always he dived so the ape streams 
Eekind evey from the wings. It the ship 
ite begins 10 burn, the pit abould “ball 
out” witha parachute at obce. 

‘One of the frst questions: asked of new 
sents ofthe mythleal "Caterpiiar Cub 
tnade up ol those who have saved their ves by 
Trusting to the sl of parachutes, i whether 
{hey brought. thelr Tings down with. them 
When the parachate ing i jerked, it brings 
‘ith it's wire and ping allowing the pack to 

an the Chute to Hom Usa 
the" excitement, the Jumper drops the ing 
tomewbere between the skip and the round 
A"jumper wha has the presence of mind to 
hang om to, hs ring is Considered an "ace 
Caterpillar” "To a certain exten, a parachote 
can be guided during the drop by pulling the 
ropes on the side to which you want it to 
ving. T once sw a jumper sas 2 tall chim 
bey by clever “climbing of the ropes” But 
FE as sin Hane aed ight ina 


DURING the war, me had no parachutes. 
We stuck to the ships. Sometimes 1 

‘would stagger back from over the lines half 
Thot to pieces. We would set them down as 
ngery as though they were es crates We 
frere afraid they would ‘fall apart. Once T 
‘Came down with two struts dangling and a bole 
inone wing igenough to stk my head through. 
in ordinary fying, a pilot rarely meets t 

‘emergency of » bole in his wing. But in severe 
hhalstorms the fabric may be tora. To bring a 
ship through such a crisis, throttle down to the 


lowest fy nd drag” the inure 
tring, That fy with that wing Yow. In this 
Futon, it lifts lems than the other wing and 


the strain on it is reduced. If the hole is so 
large that it cuts down the lift of the wing, 
Lipping the plane to that side, the ship must 
be pat in a spiral with the damaged wing at 
the outside. Here, it travels faster than the 
inside wing, its lft per square foot is increased, 
and the support of the two wings is equalized. 

‘If an elevator control wire breaks in the air, 
a pilot can sometimes govern the up and down 
Tpovarcal of hs machioe by means of the 

rottle. When a motor is speeded up, it tends 
to lft the nose of the plane slightly. When 
It is slowed down, it depresses the nose 

‘The other day, & 
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‘man from the Middle West came to Curtiss 
Field. He wanted a pilot to fly him low over 
New York and point out places of interest. 
He was surprised no one’ would go. 
sisteen years since T flew over a cit 
aeain 


Ts 
Never 
Thad just learned to fly. I decided to 
a, my home city in Bulgaria, the thell 

skimmed only a few feet above the 
houses with ‘my motor roaring, 1 circled the 
market square than the tops of the 
buildings. My life hung on the steady drone 

‘that engine. When f landed at the fying 
ld, oe of the mechanics noticed gasoline 
dripping ftom a connection in the fuel line. 
He touched the connection. and it broke in 
two. ‘Throughout the fight it had been hang. 
ing, ready to break at the slightest strain. A 
forced landing low over a city leaves but one 
desperate chance That is to pick out the 
largest rool, set down the ship, and slap it up 
against a ‘chimney. This ‘may break its 
‘momentum and keep it {rom plunging over the 


cclge of the rot 
USED to know a “dizzy” flyer 
Tiere be a ng ot 
“Jenny biplane paide down. At 
side of Curtiss Fie 
be would roll her on hee back tod sail all 
Aeron, the. field banging ‘head. dowaward 
‘When lew than a hundred fet frm the round, 
he would flip the crate over “on its fet and 
make a three-point. landing. "But. once be 
didnt.” Hie decrepit. kindling “wood ship 
landed right on top of two brandnew cabin 
planes. Te scrambled them both 

While there fs kttle excuse for stunt ying 
at Tow altitudes above 1,800 feet i should be 
Bare of every gers ining 1 pve him 
Eonfidence, {teaches Bim to bring & ship out 
of'a jam If is plane slips Into an unscal 
Ponto in the ai, he i not thrown into & 
Danie, He knows what to do 

Ta pilot & stunting above 1,500 feet and 
slip nko a tall spin, he has ime to get the ship 
tutler control before ft strikes the ground. To 
‘do this, he makes three movements” He shuts 
ithe moter, shove the ck ahead, and 
tas over the radder in the direction opponite 
{o that in which the ship is turning. "hefore 
‘enya’ plane aways gives 8 dete 
trarning. The ‘controls get “sloppy, move 
Gauly. "This indicates the machine i losing 


ship tien, the greater the resistance the stick 
‘ieee to being moved. An experienced Ayer 
‘an estimate bis air spel accurately by the 

hardness” of “softnea” of his control. Tt 
should become second nature for a pilot t0 


| eoatrots move loosely in the a 
FING able to stunt probably saved my. 
life in one of the strangest aerial duels on 
record. A new aircraft searchlight had been 
{installed near our army Beld. “To give the 
operator practice, 1 was to fly into the beam 
find then try to get out. T'was cirling around 
in the dark about 3,000 Teet up when the 
searchlight below went into action The beam 
felt along the sky and reached the plane. T 
was banked for a turn. ‘The glare struck me 
fallin the face, blinding me. I couldn't see the 
instrument board. I couldn't sce bow T was 
flying. I expected to go into a tail spin a 

moment. T'aoomed. ‘The beam followed 
dodged, sidealipped. ‘The operator was too 
fast for me. The dazzling illumination seemed 
glued to the ship. Everything was blotted 
but by’a glare that rivaled the noonday stn. 
Minute after minute this strange battle went 
on, Finally, in desperation, Teame out of loop 
‘with a sheer plunge of 900 feet. Tt might 


{| Rave washed off the wings. But it didn’t. 1 


fell faster than the 


Ii, near the water towers, | 


flying speed and is about to stall. The faster a | 


point down the nose of his ship the instant the | 
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searchlight could be lowered. Once out ofthe 
Hiding light, T streaked for the air tel. 
‘The operator bad all the practice he would 
ech ih a 
in every loop, you see the horizon 

beloe the nose tte plane three times Ae 
the ship som upward, the horaon drops 
past the nose, When the machine heals down: 
Mar from inverted onion a te op of 
the loop, the opposite horizon Mashes. past. 
‘a wie the le comes tothe evlstion 
atthe bottom the frst horaon appears again. 
A the evolution is i tly performed, or if 
the machine has nsllicient speed, 1 may 
fang upside down at the top unt the wings 

mush down and the nose drops. Once Twas 
looping &. ship ‘belonging to" friend. “He 
weighed fifty pounds mare than T, and his 
Talety belt was several inches sack for me 
[At the top of the loop, the plane stuck and f 
halfdangled out ofthe cockpit until the 
ose dropped into the dive. 


MIE most dificult and dangerous stunt, one 
that only a handful of dare-devils have per- 

formed, is the outside op. The. mach 
makes & vertical circle with the wheels point- 
fig in toward the center rather than away 
from the center, asin the usual loop. Centri- 
faa force, instead of holding the pilot in 
seat, tends to throw him outward as a drop of 
water is hurled from a revolving grindstone, 

"Jimmy Doalitte made the first outside loop 
in1925, Justafter the war, in 1919, Tattempted 
to make‘one in a Fokker D7. 1 had a special 
Teather hamess to hold me in the cockpit. It 
fitted like a letter “X.” over my shoulders and 
‘est. At 6,000 feet, 1 went into a vertical 
five,” The Fokker was hurtling down at near 
200 miles an hour when I shoved the ste 
‘ahead. ‘Then everything happened in a split 
fecond. Water, oil, and gasoline shot from the 
radiator and tanks. They dashed into my 
face, covering my pogsles. One leg of the 
Teather "X” had worked in toward my: neck, 
Fthoueht it way citing my bead of Belore 

‘could brush off my goals, the ship fell in 
sadozen directions, When I could see again, the 
Fokker was hall diving, half side-slipping, to- 
‘ward the earth at a terrific speed. T'was only 
B60 fet rom the ground when T got under 
cont 


J, THE, days when wooden propellers were 
the only ones used, broken blades were 
‘common. Metal. “props” have practically 
fliminated that trouble, Buta nicked or 
beat (lade ay come, ieaions, severe 
‘enough to pull loose a motor. If this happens 
{n the air, cut everything and land. Tonce saw 
fan accident at an air feld that shows how 
kly a damaged pr ‘aan loosen an 
ine’_A student nosed over in landing and 
broke off one blade of his “prop.” ‘He thought 
hhe would use the half-propeller to taxi to the 
hhangar. Before he ‘get back to. the 
throttle to cut the un, the uneven pl of the 
damaged screw had torn out the engine. 

"To prevent nosing over and damaging a 
ade fn taking off of landing, pt should 
study his field. If it is covered with high grass, 
gravel, oF mud, offering resistance to a taxiing 
ship, the tail should be kept well down. On 3 
smooth field, the tail should be kept high on 
a take-off nin. Otherwise the ship may take 
to the air before it has attained full ying speed, 

T remember once I was glad to see my 
propeller dig into the ground. It got me out 
Of a tight hole—for T'was flying a ship that 
‘couldn't land, 

"This was the way of it, T had fown from 
Buffalo to Long Island. Headwinds bad held 
ime back. When I arrived over Curtiss Field, 
the wind became gale At i 
velocity of sixty-five c 
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I Was Afraid of This | 
New Way to Learn Music 


—Until I Found It Was Easy As A-B-C 


Eat My. oc 
peste Seestett y 


‘Dat gw f hated to aire 
eiay the plane Monte 


Tagine ayy when the Tssons started snd 
1 found they were easy as Asie GA mere 
A ald matter them 


teput sated all te 
‘atuanie have bere 


ined Mend bo 


New Million Dollar 
CAN OPENER 


EHTS 
ee Hi 


‘Samar Suess 
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Facing Metal With Wood 


for Manufacturing and Industry 
a modern development made possible with 


PLASTIC WOOD 


(Reg. U.S. Pat O8} 


Insulation Plastic Wood is rapidly becoming product of 

of Metal universal use, not only in the home, but for in- 
dustrial purposes of all kinds. A most interest- 
ing application is for insulating metal surfaces 
against heat, cold, and electricity. 

Electrical Tests made by an Instructor of Physics of the 

Reslativity Massachusetts Institute of Technology show a 
resistivity of 10%? ohm centimeters, 100 times 
greater than mica. 


Non- ied to metal surfaces in a thin Is 
Conductor od will adhere indefinitely. After 
of Heat in be sanded, polished, painted, 


Cold _‘Iuequered, varnished, or stained with oil stain to 
oe ive as high a ‘oa any natural wood. It Se, 
fics wood « non-conductor of best and cold. 


Weather- _Teats have been made to prove its weatherproof 
roof and quality when so applied to metal. Metal slabs 
Fraterproof cated with Plasti¢ Wood have for six months 
heen treated by submergence under the waters 
of Long Island Sound and by exposure om land 
to nun and rain. In neither case has there been 
weathering or decay of the Plastic Wood, nor 

has it separated from the metal in any way. 


Metal Boats, Practical working experiments are now bei 
Cara, Furni. conducted with Plastic Wood for facing metal 
tureand in numerous industries—it is being under 
Aclation _ actual sea conditions for decks on metal ships; 
it is being tested for lroad and electric cars; 
it is daily used in aviation for covering metal 
turn buckles; extensively used in automobile 
body manufacture; the possibilities of ite use 
with metal furniture are under consideration. 


Inquiries Manufacturers and others interested in the appli- 
Invited cation of Plastic Wood for facing metal are in- 
vited to communicate with the factory. Plastic 
Wood is made for industrial purposes in oak, 
light mahogany, dark mahogany, gum wood, 
walnut, cedar, ebony and other selected woods, 
and can be supplied in any standard paint colors. 


PLASTIC WOOD 


eg. U.S. Pat, OF) 
Handles Like Putty —~ Hardens Into Wood 
At Hardware and Paint Stores ~ 
Tube, 25 cents; 4 Ib. can, 35 cents; 1 Ib. can, $1.00 
Plastic Wood Solvent, 25 cents 
Special Bulk Prices to industrial users on application 
Addison-Leslie Co., Mfrs., 324 Bolivar Street, Canton, Mass. 
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Meeting Emergencies 


| keer ‘Tv esting ings, ah ight 
| ob thece mechanics stregling to bold plane 
| fia Sheered behind a fangacs One ship had 
| ben eau inthe pene gale hal rolled 
| ieStromthe eld ie tumblewecds Twos 
Soated to kindling “Once my plane was 
Seed back bal coe ial ang 
Sth tacing motor in the teeth of the wind. 
Three times T ted to nod Each time the 
howling tale picked me up like feather 
Once the whos stayed om the ground for 
fifty feeu Then they struck 2 tiny bam and 
inthe winking of an eye I was sity feet the 
Air, “The plane was slapped up aad dows, 10 
Fight and lett. T mckel the sic coptinlly 
‘the ship level. Sweat ran down my 
Sealine was getting ow. A dead 
‘el, that woul! be too bad. 


ME. suspense nde! suddenly. T tried a 

desperate exponent 1 had planned for 
just much an emergency. Swinging. tow, 
‘ove inwo the sound. Because the speed of 
| the plane was Bittle more than that of the wind 
| szatnst which it was fying, the ship was mov- 
| ine lowly relation Go ‘he ground, ap it wa 
bot washed out. ‘The whic propelie 
into he earth i bel ie am anchor, keeping 
the ship from Being blown into’ tangled 
wreclage, 

‘Ke have thought it over afterwards that 
| way’ of meeting that emergency seems. the 
Tight one.” Skimming clove 10 the earth and 
then diving heaton means a gambling cance 
{oraave both ship and pilot ‘The ony’ the 
| adventare was hat ive’ minuten ater 
| erase the yale ded out compl 

Tiying Is Simple--untl you meet the une 
pected, “Tt fs conquering. the unforeseen 
{SBE measures the ability of alemian 


Here Are Correct Answers to 
| Questions on Page 51 


| iments cf the homan body. "They ae led 
| wich “auld, into which project innumerable 
Try aa" Aethe ead a hese yy 
| areal bent ‘in a corresponding way, 
| Rervou impises are transmitted to the great 
| femal exchange sytem, the fang, an 0 


‘turn, impulses are sent to the proper muscles 
to correct the balance. 


2, Sneezing is violent and involuntary ex- 
piration of the air from the nose and throat 
‘xtaet by'ieritation of the nerves ending inside 
the nose of by stimulation of the optic nerve 
bby an excessively bright Tight. ‘Sneezing may 
be a symptom indicating that the victim 
‘catching cold, or it may be caused by dust oF 
‘other foreign body. In either case itis Nature's 
fictod of clearing out the passages. 


| 3. The muscles are compased of tiny fibers 
ich contract under stimulation from a nerve 
Tinpulse, ‘They become short and at instead of 
Tong and thin, and thereby perform uscful work 

| Shuman male essential beat engine 
| fast as is a gasoline motor, but it works ina 
| Smewhat ferent way. Instead of directly 
inorning hydrocarbons to produce water and 

| carbon dimide as. docs the gasoline motor, 
| the muscle barns glveomen, changing it into 
| tactic acd. Whenever the lactic aid content 
‘muscle i inerensed through exertion wot 

| it forms: one three sndzedths of the total 
tweight. the muscle is completely ethausted, 
When the musclesof an athlete reich this con- 
dition the athlete drops to the ground. ex- 
| fasted. Gxysen is alworbed from the air by 
fray of the Tungs 10 Cinna oe bate 151) 


ini 
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Here Are Correct Answers to 
Questions on Page 51 


(Coniad from fore 140) 
reconvert the lactic acid to and car 
bon dioxide is given off, ‘The actual mecha- 
nism of muscle contraction is not yet known. 


4. Theaowthof cartilage and bone iscontred 
Sy a al gland ide teal and attached 
pltitary sand "Ths gand ie overderdeped 
tary and. Thin gland i overdevl 

In eizcmaly tal ponte 


5. Rheumatism in the human body is akin 
{to running out of oil with an automobile. 
Every joint in the bony frame of the human 
body's supplied with a lubricant. ‘This lube 
cant is supplied by the cells which form the 
cartilage lining the joints. Normally, theamount 
of lubricant produced corresponds exactly: 
to the pressure on the joint and the amount of 
motion it goes through. In the disease called 
‘heumatiam, the cartilage cells do not break 
down into lubricants as they should, and for 
Tack of lubrication the joints become stiff 
and ‘excesive wear cits * Hone building 
‘ells, ina desperate attempt to correct t 
condition, throw out gnarled outgrowths of 
bone all around the affected joints. 


6, The muscular action of the heart, which 
circulates the blood through the body, goes 
‘on from birth til death entirely without the 
voluntary control of the brain. “The nerve 
impulses which control. the heart. action— 
speed it up, when exercise ruts in heavy 
femand for blood, and slow it down in sleep— 
are produced by'the rellex nerve centers in 
response to. nerve impulses sent into these 
centers by the various parts of the body, 


7. When a runner starts race his heart is 
‘pumping blood at the normal rate. "The wud 
{en action of the muscles fn running produces 
ange quantities of acti ackd in the muscles 

she automate pales of the nevus 
speeding i 
“elt othe edn ‘ps 
once, however, fori takes an ape 
Dreclable Ume for the whole system to get 
Tuned up to the higher speed of operation, 
‘Then comes the point when the heart snd hung 
Action is approtmatey fast enough to take 
fare of the enemy being expended in the body 
fd. the runner has what commonly known 
fs his “second wind.” 


stem effect an immediate 
heart 


8. A nervous, high-strung. pron usually fin 
& tiae ‘Worerag on nercun‘sxiaatbe. 
Bacher comin tae ere nervous 
nergy, br rather wastes more pervous energy 
than pron of calm and.phlegmatic dis. 

on” News pat, for ita, 

ot sgn of too mach nervous energy: 
IL fe tathet the complete exhaustion of met 
‘ous energy. and’ caused by overwork, 
inettal sts, or ome ther condition that 
demands more nervous energy than the 
{em normaly ean produce 


9. Poisons act in many ways to destroy life 
Ground glass, for instance, is a olson, but 
its action is’ purely mechanical. The 

‘sharp pieces of glass scrape and cut the li 
(Of the stomach and the intestines and s0 pro- 
‘duce such a. severe in that death 


results 
byron 

the th 
them to form certain chemical a 
large class of poisons act by upsetting the nerv- 
oussystem. Some paralyze the nervous centers 


12' to tip the normal stoma nervone 
{impulses which cause the ongana of the body 
Daten tl es tows exteey este te 
fystem that itis thrown entirely out of gear 
fd gore ongan of the body rus away With 
itself ke an engine when the governor breaks 
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They hired Sen: se! 
the 


Ie | 
Sete MILL 


substituted Tycos (a 
“the Sixth Sense of Industry” 


uesswork. 
fr g in every industry where manu- 


\s 
x factured products are put thru 
heat treating processes the lumber in- 
dustry has substituted the accuracy 
of Fees Instruments for Guess Work 
in lumber drying—saving the indus- 
tries of America millions of dollars 
annually. 

Kiln drying depends on maintain. | 


ive of weather conditions, and con- 
trolling the drying process and the 
final moisture content of the product. 


TO MANUFACTURERS 


F~ 


E~ SIXTH ~ SENSE ~ INDUSTRY 
Tycos Temperature Instruments 


INDICATING - RECORDING ~ CONTROLLING 
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How Ethy/ Fluid is mixed 
with gasoline 


NYONE interested in practical 
iXceaees would enjoy a visit 
to one of the plants in which the oil 
companies mix Ethy! fluid contain- 
ing tetraethy! lead with their gaso 
line to form Ethyl Gasoline. 

What would probably be most 


impressive would be the precision 


‘coop 


rave 
asoune Pls 


FLUID 


“The ace logreient wow met 
indy fla eect 


04.6.c.19% 


with which it is done. Engineers 
from the oil company or from the 
Ethyl Gasoline Corporation super- 
vise every step of the process. 
First, thebase gasoline with which 
Ethyl fluid is to be mixed is tested 
at an Ethyl laboratory. From this 
test, the exact amount of Ethyl 
uid necessary to bring the gasoline 


up toa rigid standard of anti-knock 
quality is determined. An accurate 
measuring device is used at each re- 
finery to insure that this quantity of 
Ethyl fluid goes into every gallon 
of gasoline. 

Look for the Ethyl emblem. 

Ethyl Gasoline Corporation, 
New York City. 


THYL GASOLINE 


Why 


should 
you be 
interested 


in the 


world’ 


largest 


turbine? 


JON US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT 9 Pillay E.8.7. ON A NATION-WIDE N.B.C, NETWORK 


GENERAL@ELECTRIC 


Ss 


FOR THE HOME—General Electric and its associ- 
ated companies manufacture a complete line of elec- 
tic products and appliances, including G-E MAZDA 
and G-E Edison MAZDA lamps, G-E refrigerators, 
GcE fans, G-E and Premier vacuum cleaners, GE 
witing systems, Editon Hotpoint ranges, pet- 
colators, toasters, and other Hotpoint products, 
‘Thor washers and ironers, and Telechron electric 
clocks 


VECAUSE you are interested in the 

amount of your monthly electrical 
bill; and because by making steam 
turbine-generators constantly more effi- 
cient, the General Electric Company 
has helped electrical companies to pro: 
duce more electricity from every ton 
of coal, 

This turbine is one big reason why 
electricity has continued to be cheap 
in these years when the price of almost 
everything else has increased. 

You will probably never have occa- 
sion to buy a giant steam-turbine, But 
you do need many of the electric con- 
veniences listed below. And the sime 
research, experience, and skill which 
develop these big turbines are em- 
ployed in building the smallest fan or 
electric lamp. 


For INDUSTRY—Several thousand electric prod- 
vucts and appliances, including generating and 
distributing apparatus, motors, electric heating 
apparatus, street lights, floodlights, trafic lights, 
airport lights, Cooper Hewitt lights, Victor X-ray 
apparatus, motion-picture apparatus, Carboloy 
cutting tools, electric locomotives and equip- 
ment, and streecrilway equipment. 


LUCKY 
| do.gaetes erate 


CIGARETTE 


beca use 


Toasting removes 
dangerous irritants 


that cause 
throat irritation and 
coug: ing 


